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ABSTRACT 

Two separate studies were designed to investigate the 
cognitive consequences of schooling and literacy experiences 
within the cultural context of Orissa, a South Eastern 
province in India. 

In Study One, the sample consisted of 250 subjects with 
50 boys selected from each of the following sub ject 
populations: (a) 4-6 year old nonschooled children, (b) 6-8 
year old nonschooled children, (c) 6-8 year old schooled 
children in Grade two, (d) 10-12 year old nonschooled 
children, and (e) 10-12 year old schooled children in Grade 
five. To keep the major sociodemographic characteristics of 
schooled and nonschooled = children relatively homogeneous , 
the sample included only boys selected from middle-caste 
rural homes from 14 villages in the locality of Angul, 
Orissa. 

All subjects were administered the marker’ tests. of 
simultaneous, successive, and planning processes. Only 25 
out of 50 children in each cell were given four Piagetian 
tests of concrete operational thinking. The remaining 25 
subjects in each cell were given the Serial Short-Term 
Recall, and Clustering in Free Recall Tests to examine the 
influence of schooling on memory and retrieval strategies. 
Furthermore, 30 subjects in each group were administered the 
Syllogistic Reasoning Test. Only the schooled children took 


an adapted version of the Schonell Word Reading Test. 
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Results indicated that pemformance on Piagetian tasks 
increased as a function of age only, whereas the main 
effects of age, schooling, and their interaction were 
clearly observed for simultaneous, and successive coding 
processes. The intial year of schooling had a greater impact 
on successive than on simultaneous processing. The findings 
were interpreted in the context of the teaching- learning 
conditions in the school. 

Although, neither age nor schooling was associated with 
the spontaneous utilization of the semantic information in 
the stimulus list, it was only the schooled children who 
tended to show increased clustering, when the stimulus list 
was partially structured by providing the category names as 
SUCSREOE retrieval. The structural aspects of memory as 
reflected by recency recall was found to be invariant with 
age or schooling experience, while the primacy recal| 
improved as a function of age only. The results revealed a 
developmental trend but failed to register a_e significant 
influence of schooling on syllogistic reasoning performance. 
In the light of these findings, it is suggested that the 
information-processing modes , rather than concrete 
operational, memory, and problem solving skills appear to be 
more sensitive to the cognitive consequences of schooling. 
The results indicated that simultaneous rather than 
successive processing was involved in solving concrete 


operational, and verbal-logical tasks. 
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In Study Two, 20 literate and 20 illiterate adults were 
tested on simultaneous and successive as well as memory and 
problem solving tasks mentioned in Study One. Both the 
coding processes appeared to be influenced by literacy 
experience. The elementary forms of reading and writing did 
not seem to improve clustering, primacy and recency recall, 
or verbal-logical performance. 

In conclusion, the findings from both the studies were 
essentially in agreement. The results failed to support the 
notion that elementary level of schooling or literacy 
experience produces mental capacities, which have widespread 
intellectual consequences. It is suggested that future 
research should concentrate on the levels of educational 
experience necessary for the development of various forms of 
cognitive skills, and delineate which processes are 
developing as a function schooling and are allowing schooled 
children to perform better on certain intellectual tasks, 


and not on others. 
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I. INTRODUCTION 

Despite great diversities in the nature of tasks used, 
the cultures studied and the children sampled, it has been 
demonstrated consistently that children who attend = school 
perform at a significantly higher level on cognitive tasks 
compared to children who do not (Brown, 1977; Cole, Gay, 
Glick, & Sharp, 1971; Sharp, Cole, & Lave, 1979; Stevenson, 
Parker, Wilkinson, Bonnevaux, & Gonzalez, 1978). Schooling 
is associated with better performance on intellectual tasks, 
reduced within-group variability in performance, and greater 
differentiation of performance within the child (Stevenson 
et al., 1978). 

The exact mechanisms by which schooling brings about 
such an effect are not clear. However, several speculations 
have been made regarding the beneficial effects of 
schooling. Bruner (1966) points explicitly to the use of 
written language in school which faclitates linguistic 
competence and thus symbolic functions in general. The 
structure of written language helps children to process 
information outside their own experience and develops’ their 
ability for generalization and abstraction (Greenfield, 
1972). These speculations are further suppor ted by 
Greenfield and Bruner’s (1966) observation that the formal 
linguistic training imparted in schools improves’ children’s 
ability to shift from one criterion of sorting to another, 
toistate: the basis of classification in full sentences, . and 
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items were alike?" Olson (1977a) remarks that exposure to 
the alphabetic script and printed text develops new modes of 
thought, which are linked with unique kinds of logical 
competency. Becauseprof aethenrformats linguistics training 
imparted in schools, children come to regard meaning as 
residing in the text, and can differentiate between ‘what is 
said’, and ‘what is meant’. Instructions in the verbal mode 
and the written form of language produce decontextualized 
experience (Luria, 1976), where the principal emphasis rests 
on universalistic values, criteria, and standards of 
performance (Bernstein, 1966). Thus, the literate bias of 
schooling "transforms children’s language from utterance to 
text" (Olson, 1977a, p. 278), and allows thought processes 
to be freed from concrete situations and actions, which in 
turn lead to symbolic manipulations of objects and events 
(Greenfield, 1972). 

Another consequence of schooling, as noted by Scribner 
and aco lem@ratSas i fis tev rdenteingagchiddis@abi tity ttoksegand 
an event as an instance of a general class of events, and to 
search for general rules that can be applied to understand 
specific instances. A similar observation has been made _ by 
Vygotsky (1962), who suggests that children in_ school 
indulge in a process of inductive reasoning while mastering 
‘scientific’ concepts. The method of instruction adopted in 
schools develops analytical thought useful for solving 
Piagetian concrete operational tasks (Bovet, 1974). As noted 


by Greenfield (1966), and Furby (1971), children in Western 
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type schools learn to reason logically on the basis of 
empirical experience, which diminishes their "magical 
thinking." Ashton (1975) similarly suggests that school 
children learn to appreciate processes rather than specific 
products, as they "speak ideas about ideas"(p. 495). They 
develop a conscious awareness of the mechanisms by which 
they solve cognitive problems, by being forced to code and 
recode information along increasingly abstract dimensions. 
School's emphasis on verbal modes of instruction, 
context-independent thinking, and the search for universal 
principles may be related to some of the findings of Sharp, 
Cole, and Lave (1979). In summarizing their results on a 
large variety of cognitive tasks, Sharp et al. (1979) report 
strong education-related effects for tasks which are less 
structured and more hypothetical or which require taxonomic 
Sainciples Jasmeithe @correctMbasiis ofeclassificationm Onethe 
other hand, education-related effects are greatly reduced, 
and age-related effects become more prominent for tasks that 
are well structured or can be solved by taking recourse to 
real-world Knowledge. Thus, it is apparent that schooling 
does not influence performance on all tests in an equal 
fashion; performance on certain tasks, especially those 
derived from laboratory studies of problem solving are more 
favorably influenced in comparison with other tasks. This is 
because schooling promotes certain specific cognitive skills 
such as deliberately remembering information as a goal in 


itself, dealing with abstract symbols, solving fancy mental 
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riddles, and the adoption of specific learning and memory 
strategies. Hence, a school child has an apparent advantage 
in a standard test situation by being able to apply’ these 
skills in a more efficient way. To what extent these test 
skills generalize to important nonschool settings is yet to 
be determined. This concern among investigators has recently 
given rise to the issue of the generalizability of cognitive 
skills learned in schools. 

In a recent paper, Rogoff (1981) made three important 
observations regarding the generalizability of the findings 
of the previous studies. First, inferences about cognitive 
consequences of schooling have been made without due regard 
to the appropriateness of the psychological tasks and their 
differential validity for schooled and nonschoo led 
populations; factors such as familiarity with the test 
material, language of testing and the test situation itself 
have not been given sufficient consideration. Second, 
performance differences between schooled and nonschooled 
children have been largely attributed to the effects of 
schooling when in fact the two samples differed in a number 
of other characteristics. Hence, it appears’ that the 
influence of schooling might have been overestimated in the 
presence of factors that are extrinsic to, but covary with 
schooling. Finally, in order to understand why and how 
schooled children differ from their nonschoo led 
CounLeG amuse ae thu tISmenOt SUR ILC1enl sato just) descr ibe the 


results obtained on standard psychological measures; rather 
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one must comprehend the psychological mechanisms by which 
these differences come about. One proposal to meet this 
requirement is to explain these differences by taking 
recourse to information processing models of cognition; that 
is to examine which processes are developing as a_ function 
of schooling, and thus allowing children to perform at a 
relatively competent level on psychological tasks. 

The present research attempted to address these issues. 
In the next several paragraphs, the findings from studies on 
schooling and cognition are briefly described to provide a 
context for developing a rationale for the present study. 

Three broad categories of cognitive tasks have been 
used in studying the effects of schooling. These are 
standardized intelligence tests (Schmidt, 1960), Piagetian 
tasks (Dasen, 1977; Fahrmeier, 1978; Goodnow & Bethon, 1966; 
Greenfield, 1966; Nyiti, 1976; Philp & Kelly, 1974), and 
tasks derived from laboratory studies of memory, problem 
solving and concept attainment (Sharp et al., 1979; 
Stevenson et al., 1978; Wagner, 1978, 1981). Compared to 
Piagetian tasks, the standardized or laboratory-based tasks, 
in terms of their content and context in which they activate 
cognitive operations, are relatively biased in favor of the 
schooled population. Although, it is not utterly surprising 
to find school-nonschool differences on these tasks, their 
use has clearly demonstrated how schooling inf luences 
6entain =speécifice: cognitive 4=skills ~(Sharp» et al., 1979; 


Stevenson et al., 1978; Wagner, 1981). These sets of tasks 
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can be subsumed under the information-processing framework. 
The present study used Piagetian and some laboratory-based 
tasks, as well as those used in the context of an 
information-integration model (Ashman, 1978; Das, Kirby, & 
Jarman, 1975, 1979). Tasks related to this model measure 
simultaneous, successive, and planning processes, and can be 
viewed as belonging to the family of theories that 
constitute the larger information processing framework. The 
model as well as the tasks are described in later’ sections. 
With the help of these tasks, the study attempted to 
investigate the cognitive consequences of schooling. 
Piagetian tasks have been attractive to cross-cultural 
researchers because, compared to intelligence or 
laboratory-based tests, they are easily suited and adapted 
to cultural variations (Bovet, 1974). They see reflect a 
more general thinking pattern according to Piagetian theory, 
which provides a dominant perspective in the field of 
developmental research. These tasks are less biased in favor 
of the schooled population. However, the findings’ from 
studies using Piagetian tasks have not always’ been 
consistent. While several studies report no direct 
relationship between formal schooling and cognition (de 
Lemos, 1969; Fahrmeier, 1978; Goodnow & Bethon, 1966; Kamara 
& Easley, 1977; Kiminyo, 1977; Mermelstein & Shulman, 1967; 
Nyiti,51976)9 eothers: have found that schooled children 
acquire concrete operational concepts much faster and 


earlier compared to nonschooled children (Greenfield, 1966; 
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Kelly, 1977; Laurendeau-Bendavid, 1977; Okonji, 1971; OQOwoc, 
hows ; Pn eipioakel ly eedi9o74eeStevenson et (al. }od978)- 

Conflicting findings like these may be partly 
attributed to selection bias. For example, in some studies 
(Fahrmeier, 1975; Stevenson et al., 1978) schooled children 
differed from their nonschooled counterparts only after a 
few weeks or months of schooling, while in other’ studies, 
differences did not emerge until about Grade 3 or 4 (Owoc, 
1973). Longitudinal studies comparing the per formance 
characteristics of schooled and nonschooled groups indicate 
that differences between the two groups existed prior to 
school entry (Irwin, Engle, Yarbrough, Klein, & Townsend, 
1978). Other cross-sectional studies have reported schooling 
as a Significant variable enhancing performance on cognitive 
tests; however, the demographic characteristics that covary 
with schooling were left uncontrolled. Consequently, the 
influence of schooling on cognitive test performance might 
have been overestimated. Such biases in sample selection, 
and not schooling itself may have undu ly attributed 
cognitive superiority to those who attend schools. Many 
studies, however, failed to mention this as a problem while 
describing their sample characteristics. 

Apart from the problem of selection bias, several other 
methodological difficulties are also related to the issue of 
the appropriateness and the validity of psychological tasks 
for schooled and nonschooled populations. Kamara and Easley 


(1977) and Nyiti (1976) point out three such areas of 
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difficulty: (a) linguistic and cultural differences between 
the investigator and the subject, (b) tendency to treat 
Piagetian tests as standardized performance tests, and (c) 
inaccuracy in determining subject's age in non-Western 
societies. When these difficulties were corrected in Nyiti’s 
(1976) work among the Meru of Tanzania and in Kiminyo’s 
(1977) work among the Kamba children in Kenya, the 
differences between schooled and nonschooled groups 
disappeared. Several other studies carried out in different 
parts of the world have also supported these findings (de 
Lemos, 1969; Fahrmeier, 1978; Goodnow & Bethon, 1966; 
Mermelstein & Shulman, 1967; Peluffo, 1967; Price-Williams, 
1962s rYounissse@aDean, da974)m Dasen (1972) salsoncatest studies 
by Wadell, Kelly, and Heron as reporting no. direct 
relationship between schooling and concrete operations. 

The studies which address the methodological concerns 
noted above were conducted in African villages. It was 
decided to carry out the present research in villages 
locatedhiniagrSouthsEasternrestatethofseindia, *“because’! the 
experimenter and the subjects were native speakers of Oriya, 
the language of the state. Relatively speaking, there were 
no linguistic or cultural barriers between the subjects and 
the experimenter. The Piagetian tests were Sena are ina 
oli nical interview-type of format. The schooled and 
nonschooled samples came from a relatively homogeneous 
socio-cultural background. Since some of the methodological 


requirements of earlier studies were satisfied, it was 
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expected that the present findings would be similar to those 
obtained in the African studies (Kamara & Easley, 1977; 
Kimtayo $7097 LaaeNy iti al 197678! In mecthene!iwwords, while 
performance on Piagetian tasks would improve as a function 
of age for both groups, there would be no differences’ in 
deve lopmenta | changes between schooled and nonschooled 
groups. 

One of the important areas of cross-cultural research 
is the study of the influence of schooling on memory and 
problem solving skills (Cole et al., 1971; Rogoff, 1981; 
Sharp et al., 1979; Stevenson et al., 1978). The tasks used 
to assess memory and retrieval strategies permit, but do not 
require, the subject to supplement the raw information by 
engaging in some active cognitive strategies. School 
children recall more words in a memory task, and tend to 
show increased clustering in their recall, since they are 
able to utilize taxonomic principles as the correct basis of 
classification. Following the distinction between structural 
and control processes in memory (Atkinson Geohit thin, 1968), 
Wagner (1978) found that the structural features (recency 
recall) of memory remained unaffected by age and schooling 
experience, while control processes, especially rehearsal 
strategies, developed as a function of age only in_ schooled 
children, and affected ‘primacy recall’. 

Problem solving tasks, unlike memory tests, focus on 
the way children transform raw’ information to produce a 


correct answer. The syllogistic reasoning task has_ been 


e. Ss 

: Fatal ‘aa 
exe? of wwitmie ed aeatihatihe: 
<OVR) .ysiesd etme’) eotbuda ones ee a . 
slite 2o%ow sedi of |, (6TeR aa arly pre - 
“sotto? s es -avorgni bluow eNast astiSgertd no. scnametteq 
et esonsset?ib on od bluow sierftt ,galoxg ated 70% epe‘to 7 
bsiooriganen bor beslootse osewisd  eaprado letnemgofevab * 

| | ee 


dsveeea) [soullus-eeors to ese rs fnsiioanf err to sn tie 


‘ — 


_ 


bes vwmem mo prtloorse te scsi tr etd to youde ort? et 
/fBR? , tegen TEL. fe 26 Silo). ell fie, Qnivioe — meidarg, 
beeu avast odl . (G02 fh Ve Roensvere (eter vite $s qrene 
jon ob tud ,fimuse estesiarta (svetite bas viene eeseanre) 
yO. sartamoinr war -en7 frisine Prague of Jostdte of! ,e thipst 
lomrio? = .2eieetaite svitinega” svitos samme ni prlgegaa 7) 
6? net brs (Agel ~ yiomens of abrow 370m fieger neniaf tifts 
am yor! sorte .lscen sisci/nh. onmsizuto. egsetent wode 
to: efese toons ani} as 2elgiont7y aimonexs? ssi(itwehetde > 


lequtoutte nsewied noftonitett sd! gniwel ind Aotisst east: 


1B8et Attire 2 mosmtaAraA) Yaonem mi zsezesorq fortnes btm 
yonecey) gous? laiytoy de old Sarit: tniet——1atier ) senpeW 

poi! oarise: brs S08 “dc beige) tanh) OS en Women to ahaa 
bacrseden ytinioegas .ase2e907R fontness . at trtw Ssbened 
velfooriee nt vino 96.70 niet JoAUt enero 


7 
=» 


10 


frequently used to examine how children engage in 
‘theoretical thinking’ (Bickersteth, 1979; Fobih, 1979; 
Luria, 1976; Sharp et al., 1979). A relatively low level of 
education influences performance on verbal- logical problems. 
The present study attempted to investigate the cognitive 
consequences of schooling with reference to some memory and 
problem solving skills. it was expected that 
school-nonschool difference on this set of tasks would be 
wider compared to that obtained with Piagetian tasks. 
Examining schooled and nonschooled groups on concrete 
operational, memory, and problem solving skills was only one 
aspect of the study. As mentioned earlier, the other was to 
examine how efficiently schooled children integrate 
information compared to their nonschooled counterparts. The 
study aligned itself with a process-oriented approach, and 
attempted to study the cognitive effects of schooling within 
the theoretical framework of the information-integration 
model proposed by Das, Kirby, and Jarman (1975, 1979), and 
Ashman (1978). The model constitutes an integration of the 
British factor-analytic tradition and Soviet clinical 
research (Luria, 1966). This model identifies two coding 
processes Known as_ simultaneous and successive syntheses. 
The two coding processes are viewed as two habitual modes of 
processing information employed by an_ individual while 
solving cognitive problems. Both are centrally mediated 


processes. 
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Simultaneous processing refers to the Bboahi rata on of 
discrete information into simultaneous arrays, which are 
quasi-spatial in nature and are surveyable. It is evidenced, 
for example, in reading comprehension, logical and 
mathematica] operations, and in copying figures and 
patterns. Successive processing, on the other hand, is a 
temporal, : and sequence-dependent form of 
information-integration, having little to do with relational 
thinking. The important operational distinction between the 
two coding processes lies in whether or not the system is 
totally surveyable at any given point in time. The two 
processes are nonhierarchical in mature; their use is 
determined by the demands of the task and the individual’s 
habitual preference for one or the other mode of coding 
information. 

Unlike memory and reasoning abilities, where memory is 
treated as a lower level skill than reasoning (Jensen, 
1970), the simultaneous-successive model does not imply any 
hierarchy between the two coding processes. Although, 
simultaneous synthesis is quasi-spatial in mature, = and 
successive synthesis is related to a_ temporal-auditory 
factor, it is quite reasonable to assume that auditory 
events may require simultaneous processing while visual 
events may need successive processing. Both these syntheses 
lend their importance to another component in the central 
processing unit called ‘planning’, which in turn determines 


the nature of syntheses for solving cognitive tasks. 
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This model based on simultaneous, successive, and 
planning processes provides an alternative way of 
categorizing menta | abtehity< Several studies provide 
empirical evidence to support the independence of the two 
coding processes (Das, Cummins, Kirby, & Jarman, 1979; Das, 
Kirbyrpectvanmanseio755u19/9eevarman 6» Das, ~19%7 4° Kinbyt aé 
Das, 1977, 1978). Recently, simultaneous and successive 
syntheses have been related to reading and writing 
experiences, and verbal comprehension (Cummins & Das, 1977), 
which are presumably fostered in children in the first few 
years of schooling. While successive processing is highly 
related to initial reading per formance, gradually 
simultaneous processing becomes more and more important for 
reading and comprehension at an advanced level. On the basis 
of these findings, it was expected that for both coding 
processes, significant effects of schooling, age, and their 
interaction would be obtained. As_ previously mentioned, 
significant effects of schooling and its’ interaction with 
age were not expected for Piagetian tasks. 

Apart from schooling, this study was also concerned 
with examining the cognitive consequences of literacy. The 
exposure to the alphabetic script and school-based written 
texts provides one of the important reasons explaining why 
schooled children perform better on cognitive tasks. If 
written language is associated with unique Kinds of logical 
competency and memory and problem solving skills, should the 


literates who are exposed to the beneficial effects of 
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written texts show higher order and generalized mental 
capacities? In this context, Scribner and Cole (1978a,b) 
note that there are two dominant perspectives in accounting 
for the cognitive consequences of literacy: one is 
characterized as a ‘developmental perspective’ and the other 
as ‘practice perspective’. Working within a developmental 
perspective severa| authors (Greenfield, 1972; Olson, 
1977a,b) suggest that exposure to alphabetic script allows 
new modes of thought, higher form of abstraction, and 
context-independent thinking which have widespread cognitive 
consequences. In their discussions, the cognitive 
consequences of schooling and Jliteracy are not usually 
treated separately. 

On the other hand, the work of Scribner and Cole 
(1978a,b, 1981) with the Vai literates in Liberia provides 
evidence to suggest that literacy, as such, does not produce 
generalized intellectual capacities. They found little 
difference between nonschoo led Vai literates and 
nonliterates on logical reasoning, and classification 
ability which were expected to be especially sensitive to 
experience with written language. The nonschooled Vai 
literacy was associated with the ability to analyze oral 
speech, to give clear instructions, and to specify the 
nature of grammatical errors in spoken Vai. This perspective 
of viewing nonschooled literacy as producing certain 
specific cognitive skills has been labeled as the ‘practice’ 


perspective. Scribner and Cole (1978a) suggest the need to 
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examine the effects of literacy apart from the effects of 
schooling and also to make functional analysis of the skills 
involved in these abilities. 

In interpreting the discrepant effects of schooling and 
literacy, Scribner and Cole (1978a) remark that other than 
reading and writing experiences associated with the written 
form of language, school-based learning provides’ the 


oppor tunity to treat individual learning problems as 
instances of a general classes of problems" (p. 452), and to 
search for more general rules to organize Know ledge. 
According to the ‘practice’ perspective, the generalized 
intellectual consequences which are assumed to be_ the 
results of schooling may not be witnessed in the comparison 
of literates and nonliterates. In their functional analyses 
of the Vai script, Scribner and Cole have also suggested 
that the skills fostered by Vai literacy may not be 
witnessed in other cultures and with different scripts. 
Whether or not their findings are specific only to Vai 
literacy is yet to be determined. The present research, 
therefore, is aimed at studying the cognitive consequences 
of adult literacy programs in India. 

In summary, two separate studies were designed to 
examine the cognitive effects of schooling and literacy 
separately, within the theoretical framework OT the 
information-integration model proposed by Das et al. (1975, 
1979) and Ashman (1978). In addition, the first study 


examined the influence of schooling and age on concrete 
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operational thinking within the context of Piagetian theory, 
which provides a_ significant framework in the field of 
developmental research. Following the trend from previous 
research, the separate influence of schooling and literacy 
on some memory and problem solving skills was also 
investigated. With the help of concrete operational, memory, 
and problem-solving tasks as well as those used in the 
context of the information-integration model of Das et al. 

(1979), the two studies attempted to examine the following 

questions: 

1. Does the course of cognitive deve lopment proceed 
similarly in schooled and nonschooled children? 

2. Does schooling influence performance on all tasks in an 
equal fashion, or is it that the performance superiority 
of schooled children would be evident on some tasks, and 
not on others? 

3. How efficiently do schoo led children integrate 
information compared to their nonschooled counterparts? 
How are the two coding processes (simultaneous and 
successive) related to performance characteristics on 
concrete operational, memory, and problem solving tasks? 

4. Does elementary literacy training produce the same kinds 


of cognitive effects as does schooling? 
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II. REVIEW OF LITERATURE 

This section presents a selective review of the 
research, inferences, and implications related to the 
cognitive consequences of schooling and literacy. In 
discussing the relationship between schooling and cognition, 
evidence from both Piagetian and experimental research are 
cited. These citations predominant ly emphasize 
cross-cultural studies and their implications. Since the 
information integration model of Das and his colleagues (Das 
et al., 1979) has been used to examine the influence of 
schooled and nonschooled literacy, the section begins with 
an explication of the model, and its background and 


empirical research. 


A. Simultaneous-Successive Synthesis and Planning 

Recent research on information processing (Ashman, 
1978; Das, Kirby, & Jarman, 1975, 1979) has developed an 
alternative model of mental abilities, which integrates 
Russian clinical research (Luria, 1966), and North-American 
and British factor analytic studies (Jensen, 1970; Vernon, 
1960). The model proposes four units’ of information 
integration: the input, the sensory register, the central 
processing unit, and the output unit. Input can be _ made 
either in a simultaneous or successive manner. Then the 
stimulus is registered by the sensory register and passed on 
to a central processing unit. The model comprises three 


aspects of this central processing unit: simultaneous 
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synthesis, successive synthesis, and planning. The manner in 
which information is processed in the central processing 
unit is independent of the nature of the input. 
Background of the Model 

The roots of this model lie in Luria’s examinations of 
patients with lesions in the left hemisphere of the cortex 
(Luria, 1966). According to Luria, the cortex is engaged in 
two types of integrative achivinty : simul] taneous and 
successive. Lesions in the occipital-parietal region result 
in the impairment of simultaneous processing, while lesions 
in the fronto-temporal area lead to disturbances’ in 
successive processing. Lesions in the frontal lobe are 
associated with disturbance in planning and programming 
behavior. These three forms of information processing have 
developed from an examination of the common characteristics 
of various tasks associated with particular areas of the 
brain. 

_Luria’s clinical work suggests that the brain has three 
functional units. The first unit which controls arousal and 
attention is located in the upper and lower parts of _ the 
braingessem)y pagikicularly Sin WEhe reticular tormation. ‘The 
second unit plays a decisive role in the analysis, coding, 
and storage of information. In contrast to the functions of 
the first unit, which are mainly of a general nature, the 
second functional unit carries specific assignments: coding 
information simultaneously or successively. The occipital 


and parietal regions are responsible for the simultaneous 
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synthesis of a collection of information inputs. The 
fronto-temporal region is responsible for successive 
synthesis i.e., sequential processing of information. The 
third unit comprising the frontal lobe plays a decisive role 
in the formation of intentions and the programming of 
behavior. Neuropsychological evidence provides support for 
the independence of these coding and planning systems in 
cognitive functioning. 

Simultaneous synthesis is quasi-spatial in nature and 
refers to the organization of information into a meaningful 
composite or pattern. Successive synthesis, on the other 
hand, refers to the processing of information in aé_=e serial 
order. The important distinction between’ the two coding 
processes lies in whether or not the system is totally 
surveyable at any given point in time. According to Luria, 
both these coding processes are of three varieties: direct 
perception, mnestic processes, and complex intellectual 
processes. It is the third variety of synthesis that Das and 
his col leagues have examined in building up the 
information-integration model. 

Recently Ashman (1978) has extended this model to 
include a planning component. The planning activity 
involves: (a) “intention to plan, (b) actual formation of 
plans, (c) effective utilization of plans for. regulating 
behavior, (d) checking the desired effectiveness of a plan, 
and (e) shifting of strategies to suit the demands of the 


situation. 
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Both coding processes lend their importance to 
planning, which in turn also determines the nature of 
syntheses. Performance on any cognitive task requires a 
certain amount of planning and strategic behavior. This is 
also true for performance on coding tasks used in the 
studies of Das and his colleagues. However, the tasks such 
as the Visual Search and the Trail Making used to study 
planning (Ashman, 1978) explain some additional variance 
over and above the minimum amount of strategy which might be 
involved in coding tasks. This is why the emergence of a 
‘planning’ factor was possible in Ashman’s work. Similarly, 
a minimum amount of coding information is necessary for 
planning to occur. Hence, with younger subjects or subjects 
suspected to have some deficits in coding, the ‘planning’ 
and ‘coding’ would not emerge as independent factors. In a 
pilot study by the author, it was found that deaf children 
were poorer in successive processing. In this particular 
study, the emergence of a ‘planning’ factor’ was not 
possible; the planning tasks such as the Trail Making and 
the Visual Search behaved as coding tasks. 

Empirical Evidence 

Several studies by Das and his’ colleagues provide 
empirical evidence to suppor t the independence of 
simultaneous, successive, and planning processes in human 
behavior. The battery of tests employed to tap these modes 
of processing includes several measures of simultaneous 


processing (Ravens Progressive Matrices, Figure Copying, and 
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Memory for Designs), successive processing (Serial Recall, 
Visual Short-Term Memory, and Digit Span), planning (Visual 
Search and Trail Making), and speed of processing (Word 
Reading and Color Naming). The early work concentrated on 
finding the emergence of simultaneous and successive factors 
across IQ groups (Jarman, 1975), age-groups (Molloy, 1973), 
socio-economic status (Das & Molloy, 1975), cultures (Das, 
1973; Das & Singha, 1975), and in Canadian native children 
(Krywaniuk & Das, 1976). 

Recent ly simultaneous-successive synthesis has been 
related to language (Das, Cummins, Kirby & Jarman, 1979), 
reading, writing, and verbal comprehension (Cummins & Das, 
toa) Parande-withestraditional models ofeabilitues (Warman; 
1978; Kirby & Das, 1978). In alli these studies, factors 
identifiable as simultaneous and successive processes were 
obtained. The model has also been used as a basis’ for 
remediation of learning difficulties (Krywaniuk & Das, 
1976). Ashman’s recent work (Ashman, 1978) has incorporated 
a planning dimension into’ the Das et al. (1975) model by 
examining the coding and planning processes of retarded and 
nonretarded adults. 

The following are some of the specific considerations 
which guided the adoption of the model in the present study: 
(a) processes have a greater proximity to behavior and 
performance compared to abilities (Messick, 1973); (b) the 
use of any mode of processing depends on the demands of the 


tasks and the individual’s habitual mode of processing 
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information as determined by socio-cultural and genetic 
factors; unlike abilities, processes are changeable; (c) the 
same task involves the use of different kinds of processes 
in different groups; (d) unlike factor analytic studies of 
memory and reasoning (Burt, 1972; Jensen, 1970), where 
memory is treated as a lower level skill, the 
simultaneous-successive model does not invoke a hierarchy of 
mental abilities (Jarman, 1978); (e) through intervention 
programs, the loadings on some tests were found to change in 
a manner that is supportive of the model i.e., children 
after tutoring learned to use more appropriate processes 
than they were using previously; and finally (f) the 
simul taneous-successive mode |] has advantages over a 
simplistic verbal-nonverbal dichotomy, because iia is 
proposed that verbal as well as nonverbal stimuli can be 
processed in either a simultaneous or successive manner. 
Cross-cultural Studies 

ihercrossectt tural rstudies®( Dass) 1973: "Das = "Pivato, 
1976; Das & Singha, 1975) based on the 
simultaneous-successive model suggest that a particular mode 
of information integration such as successive processing may 
be used by certain non-white groups in tasks which usually 
call for simultaneous processing from white children. There 
appears to be a preference for a particular mode of 
processing information in a given culture. The preference 
for any mode of processing is largely influenced by _ the 


experiences through which subgroups pass, and_ these 
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experiences are reflected in the nature and style of their 
thinking. 

In a study, comparing the performance of white Canadian 
children and high-caste children from Orissa, India, it was 
found that the children’ from India were using successive 
processing in the Ravens’ Progressive Matrices, which 
invariably elicits simultaneous processing in white 
children. Canadian native children have also been’ shown to 
adopt successive processing in solving the Ravens 
Progressive Matrices. When appropriate remedial programs 
were used, these children approached the same task with a 
simultaneous strategy (Krywaniuk & Das, 1976). Before 
intervention, the Progressive Matrices had the highest 
loading on successive factor, but after intervention there 
was a major shift to the simultaneous factor. The loadings 
changed in a manner supportive of the model. 

In another study, comparing Brahmin (high-caste) and 
Harijan (low-caste) children, Das & Singha (1975) found that 
birthisin fa Shighecaste family wastassoci atediwithssupenion 
performance in speed and successive tasks. Das & Pivato 
(1976) also found that Brahmins were superior to Harijans in 
all three successive tasks (Serial Recall, Visual STM, Digit 
Span). The Brahmin home is characterized by a= rich 
scholastic tradition where oral as well as written language 
is necessary for certain religious practices. Hence it 
facilitates successive-verbal processing. In all these 


cross-cultutal studies, factors Known as simultaneous and 
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successive syntheses were obtained. 

The above studies used school children only. The 
information with regard to how schooling contributes to the 
development of coding and planning processes is lacking in 
these studies. Hence the inferences regarding the influence 
of caste and urban-rural environment are confounded with the 
effects of schooling. The present study proposed to 
investigate the effects of schooling on the development of 


simultaneous, successive, and planning processes. 


B. Cognition and Schooling: Evidence from Piagetian Research 

In most of the discussions of schooling and cognitive 
competence, the results are mainly based on three types of 
tasks: standardized intelligence tests (Schmidt, 1960), 
Piagetian tasks (Goodnow & Bethon, 1966; Greenfield, 1966; 
Kiminyo, 1977; Mermelstein & Shulman, 1967; Nyiti, 1976; 
Stevenson et al., 1978), and tasks derived from laboratory 
studies of problem solving and concept attainment (Stevenson 
etelalabivdS 78seeWagner; 91978) se Piagetian tasks have been 
widely used, as they assess a relatively more general 
pattern of thinking, and are easily suited and adapted to 
cross-cultural variations (Bovet, 1974). 

In any work which is developmental in nature, Piaget's 
work and methods must be given due consideration (Larsen, 
1977), as his theory provides the most dominant framework in 
the field of developmental research. As_ such, Piagetian 


tasks were used in the present study to examine the effects 
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of schooling. Schooling provides a Kind of experience aiarae 
it can be argued, may affect the cognitive structure in a 
manner explainable within the Piagetian framework. A brief 
overview of Piaget’s theoretical model and the Piagetian 
tasks used in the present study seems to be in order. 
Theoret ical Model 

Piaget’s stage * theory of intelligence assumes. an 
invariant hierarchy through which individual development 
mus t progress. The mode | postulates that cognitive 
development is a stage-like process, in which each 
successive stage iS governed by its own unique set of 
logical structures (Brainerd, 1976 ie The cognitive 
structures expand in the direction from simple to complex 
forms, and the intellectual acts result from the interaction 
of cognitive structures with cognitive functions and the 
environment. 

Each of the successive stages of cognitive development 
satisfies a certain set of cognitive crater iat (a) 
qualitative change in cognitive contents, (b) a culturally 
universal invariant sequence in the overall progression. of 
stages, (c) inclusion of cognitive structures of each 
preceeding stage with each successive stage, and (d) an 
overall integration of the structures at each stage. 

In order of their emergence, the four chronologically 
successive stages are: the sensorimotor stage, the 
pre-operational stage, the concrete-operational stage, and 


the formal operational stage. The rate of development in the 
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concrete operational period has been widely researched in 
eross;culturaliustudies*of schooling and cognition, as it 
spans the age-range (7 to 11 years) of initial school 
attendance. 

The major feature of the concrete operational period is 
that children’s thought processes lose their intuitive 
character, and become more rigorous and logical. Children in 
this stage can now reason; however, their logical reasoning 
is only applicable to concrete operational inputs. This 
period has a special importance in that the child becomes 
increasingly interactive with his environment and comes to 
realize that the transformation of a substance does not 
change the amount of substance, unless some of its parts are 
removed. The child gradually learns to deal effectively with 
his environment within systems of logical classification, 
seriation, numbers, spatial-tempora|l coordinates, and 
causality. The cognitive characteristics at this stage 
include acts of compensation, identity, and reversibility. 
This period of development provides a unique opportunity to 
follow the genesis of the child’s thought processes and _ to 
determine the influence of education on the development of 
these processes. The present review focuses. on three 
task-related aspects of concrete operational thinking: 
conservation, transitive inference, and class inclusion. 
Conservation: The concept of conservation refers to the 
appreciation of the invariance of an object’s identity under 


diverse changes in its appearance. Piagetian psychologists 
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consider conservation as reflective of the basic structure 
of child's thought processes during the concrete oerational 
stage. Unlike standardized tests, conservation experiments 
study the development of basic processes of reasoning 
through a clinical method which can be adapted to varying 
cultural situations. The inference about the presence or 
absence of a requisite cognitive structure is reached 
through a ‘ judgment’ or ’explanation-of- judgment’ criterion 
or sometimes through both. The explanation-of- judgment 
criterion requires the child to state the reasons for his 
answer. 

Piaget (1952) claims that conservation emerges around 
7-9 years of age. In Piaget’s account, the age of onset of 
conservation is influenced by the content of the task, and 
the method of representation required (Piaget, 1970). 
Although, various forms of conservation are the markers” of 
concrete operational stage, they are not achieved at exactly 
the same chronological age. Several researchers, however, 
have supported Piaget’s claim that none of the conservation 
concepts emerges before seven years of age (de Lemos, 1969; 
Kiminyo, 1977; Okonji, 1971; Opper, 1977). | 

The thought processes underlying the attainment of 
conservation are decentering, reversibility, and 
compensation. These processes are not independent of one 
another; rather they operate in an integrated fashion in 
solving conservation problems. Decentering refers to. the 


fact that the child does not pay attention to a single 
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striking dimension of the objects. According to Piaget, a 
cognitive organization is reversible if it is capable of 
following a series of transformation states of the objects, 
while retaining the potentiality to follow the series back 
to RUS 1SORiginal estates oferdisplay. T*Closely @ linked to 
reversibility is the concept of compensation, which enables 
the child to recognize that the transformation changes the 
objects in two dimensions simultaneously. In order to be 
able to solve conservation problems, the child must 
coordinate the dimensions into a system such that variations 
in one dimension are compensated for by variations in 
another dimension. However, a recent review by Silverman and 
Rose (1982) suggests that the ability to conserve may be 
attained without ability to compensate. 

Piaget (1967) proposes that the child passes through 
three stages of equilibration in achieving conservation. 
First, the child continually responds to a single striking 
dimension, and ignores paying attention to other’ relevant 
dimensions. Secondly, the judgments fluctuate between both 
the dimensions either on the same problem or on a variety of 
problems. Finally, all the dimensions are attended to and 
related simultaneously and the child attains conservation. 
The ability to conserve develops only when thought is 
reversible. The conservation concept is important in_ that 
the child can acquire conservation spontaneously and 
independently at the age of seven without any = specific 


instructions or teaching aids. This is_ one of the many 
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reasons explaining why many investigators are interested in 
determining the influence of education on the acquisition of 
conservation. 

Transitivity: The ability to make transitive inferences 
distinguishes a concrete operational from a preoperational 
child (Piaget & Inhelder, 1974). The transitive inference 
task requires the child to infer the relationship between 
two objects, given the relationship of each separately with 
a third one. For example, given the premises, "Tom is taller 
than James," and “James is taller than David," a concrete 
operational child can deduce that Tom is taller than David, 
whereas a preoperational child cannot. According to Piaget, 
transitive reasoning evolves as a product of several 
qualitatively distinct deve lopmenta |] stages, each 
characterized by its own logical structures. 

In attaining transitivity, the child progresses from a 
categorical to a relativistic conception of relations. The 
two basic thought processes required FOr transitive 
inference are decentering and reversibility (Flavell, 1963). 
inabpagek Ss taccountaatheasagesofe. onsetewiof glransitiwi ty /sis 
influenced by the content of the task, and the method of 
representation required. Thus, transitivity of length is 
attained at 7 or 8 years of age (Piaget, 1970), while weight 
transitivity emerges two years later (Piaget & Inhelder, 
1974). In terms of the method of representation, children 
solve transitivity problems with perceptible objects earlier 


than those where the form of representation is verbal (Glick 
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& Wapner, 1968; Piaget, 1968). Piaget (Piaget & Inhelder, 
1974) attributes the variations in the age of attainment of 
transitivity to the resistance of various contents and 
methods to the prerequisites of the logical structure of 
transitivity. 

Piaget’s explanation of transitive inference as well as 
the age of its onset has been supported by a number of other 
researchers (Murray & Youniss, 1968; Smedsiund, 1963; 
Youniss, 1975; Youniss & Furth, 1973). However such support 
has not been unequivocal (see review by Breslow, 1981; 
Hhayerrméa Colllyerse, 1978)5" Intial\ criticisms’ in’ regardato 
transitivity (e.g., Braine, 1959) were directed at the age 
of its onset, while the more recent ones challenged Piaget’s 
explanation of how children’ solve transitivity tasks 
WOEvan@ee (C7CePSbryantimcas Trabassom) 1970 Sl rabasso,e197 7c 
Trabasso, Riley, & Wilson, 1975). Trabasso and others argue 
that a child’s solution of the transitivity problem involves 
a simple linear ordering of the objects to be compared; 
thus ve | timayenotenecessarilyeinvolve themkindsor anferential 
reasoning that Piaget emphasizes. However, as Breslow (1981) 
points out, demonstration of a mental seriation of objects 
by the children who can solve the transitivity tasks does 
not violate the basic tenets of Piagetian arguments; 
performance on transitivity tasks can still be accounted for 
by the logical structure necessary for concrete operational 
thinking. 


GClacssmeiclUsionc® Class inclusions refers. to the child's 
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appreciation that a class (e.g., animals) contains more 
elements than any of its constituent subclasses (e.g., 
cows), and therefore, a class is bigger than or at least as 
big as one of its subclasses. Although there have been 
complex information-processing analyses (Klahr & Wallace, 
1976; Wilkinson, 1976) outlining steps in children’s class 
inclusion reasoning, in Piaget's writing, class inclusion 
depends on the child’s ability to perform two operations: 
one involving addition of classes (e.g., tulips + roses = 
flowers), and the other involving reversibility, which may 
be termed substraction of classes (e.g., with tulips and 
roses given, roses = flowers - tulips). There are three 
dis tinct stages through which the child passes in acquiring 
the class inclusion concept. In the first stage, the child 
does not understand that the class of ‘brown beads’ is 
contained in a superordinate class of ‘wooden beads’. So he 
responds by translating the superordinate-subset comparison 
into a comparison between subsets. The second stage is 
marked by the child’s developing awareness. that ‘brown 
beads’ constitute a subordinate class of ‘wooden beads’, but 
his judgment fluctuates from one situation to another. In 
the third stage, irrespective of situations, materials, and 
procedural variations in the task, the child understands 
that ‘brown beads’ are included in the class of ‘wooden 
beads’ , and therefore, the former contains a fewer number of 


elements than does the latter. 
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dcmerehed to Piaget (1952), class inclusion develops by 
approximately 7 or 8 years of age. However, this claim has 
not always been supported. Winer (1980) reported that 
studies showing the late development of this concrete 
operational skill outnumber those showing early development 
by a ratio of 3:1. The inconsistencies in the results may be 
attributed to many procedural and population variables. 
Several] studies suggested that class inclusion’ items, 
presented purely in verbal form, were less difficult than 
when the items were presented in pictorial form (Winer & 
Kronberg, 1974; Wohlwill, 1968). This outcome is labeled as 
the ‘verbal facilitation effect’ , which presumably operates 
due to the absence of distracting perceptual cues. 

Studies on school children (Sharp, Lave, & Cole, 1979; 
Stevenson et al., 1978) reveal that they learn to search for 
general rules which provides them with a basis of 
classification of events, and to learn the relationship 
between a subclass and aoclass. They learn to categorize 
objects which belong together on the ground that they share 
some properties in common. With this background in learning 
experience of schooled children, the influence of schooling 
on the development of class inclusion concept needs to be 
studied. 

Relationship with the Simultaneous-Successive Model 

Processes underlying Piagetian concrete operational 
skills have been recommended for study by several authors 


(Thayer & Collyer, 1978; Winer, 1980). Winer (1980) suggests 
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that correlational studies should be designed in a _ manner 
that performance on Piagetian tasks may be related to 
changes measured on different types of cognitive’ tasks. 
Valuable information can be obtained if these other 
cognitive tasks are hypothetically linked to the measurement 
of processes, which are undergoing change while concrete 
operational thought is developing. 

Consistent with this line of thought, Mwamwenda (1981) 
investigated the relationship of simultaneous and successive 
coding processes with concrete operational thought. He found 
that simultaneous processing was largely involved in solving 
Piagetian tasks. A similar finding was also obtained by 
Cummins and Das (1978) with regard to class inclusion 
performance. The empirical investigations relating concrete 
operational thinking are only limited to these two’ studies. 
However, an examination of the underlying logical structures 
that characterize various forms of concret operational 
thought suggests that the characteristics of these 
structures are compatible with simultaneous, and not with 
successive processing. 

Basic to all concrete operational skills is the child’s 
ability to coordinate information from various perceptual 
states in order to arrive at a correct judgment. 
Reversibility, compensation, and hierarchical classification 
are all logical-spatial concepts like simul taneous 
synthesis. According to Piaget, a preoperational child is 


only capable of linking perceptual states or actions in a 
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sequential order, while a concrete operational child can 
display an all encompassing purview of all the perceptual 
states. The latter is able to hold in memory the past and 
the present states, while being able to anticipate the 
future. Thus, a simultaneous mode of integration provides an 
appropriate strategy in solving concrete operational tasks. 
In conservation, simultaneous -processing might be 
helpful for coordinating information from two dimensions to 
appreciate that variation in one dimension is simultaneously 
ordered with variation in another dimension. Similarly, in 
attaining transitivity, the child perceives the relativistic 
conceptions of relations, and understands that an object can 
have more than one relationship with other objects 
simultaneously. In achieving the concept of class inclusion, 
the child must be able to grasp the relationship between the 
superordinate and the subordinate classes; that is, he must 
be able to compare a whole and a part of the whole. From an 
examination of these processes, it seems’ reasonable to 
assume that simultaneous processing is linked with concrete 
operd taonaemshGauistieeOn, Vthei#@basisP of*@e a “factor analytic 
approach, Car1son and Weid] (1977) observed that concrete 
operational tasks require the use of simultaneous 
processingreiniview of) this); it “would be’ of “interest to 
examine the pattern of relationship of simultaneous and 
successive processing and concrete operational skills’ for 


both schooled and nonschooled samples in the present study. 
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Schooling and Piagetian Research 

Piaget has’ emphasized the role of cross-cultural 
studies in extending and clarifying the basic tenets of his 
theory: sAccordingd to ‘Piaget; four sets of factors are 
responsible for cognitive development: (a) the biological 
factors which interact with the environment during 
maturation and growth, (b) ‘equilibration’ factors which 
arise as the young organism interacts with his environment, 
(c) social factors of inter-personal coordination which 
arise as the child learns to coordinate his behaviors with 
others through exchange of information with adults, and (d) 
educational and cultural transmission factors through which 
the child is pressured to learn about distinct features of 
his environment. 

The question of the effects of schooling on concrete 
operational skills has become a matter of considerable 
concern in cross-cultural research. There are basically two 
lines of reasoning associated with why schooling should or 
should not influence performance on Piagetian tasks. The 
first approach considers the teaching-learning conditions in 
schools as beneficial for the development of reversibility, 
decentering, compensation, and logical concepts of addition 
and substraction, which are crucial for solving concrete 
operational tasks. The second approach focuses on_ the 
organism-environment interaction in out-of-the-schoo] 
settings, which are essential for the development of 


concrete operations; accordingly it is hypothesized that 
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there would be no influence of schooling on Piagetian 
skills. These two approaches can best be conceptualized 
within the context of a model proposed by Furby (1971), 
which is comprised of two enviromental dimensions: (a) the 
degree of magical thinking versus empirical reasoning, and 
(b) the degree of perceptual flexibility as a result of 
interaction with objects (manua | versus automated 
environment). This model has been employed to interpret the 
discrepant results obtained from Piagetian studies of 
schooling and cognition. 

In her study on Wolof children in Senegal, Greenfield 
(1966) found@¥that*™schooling==was= the most significant 
variable influencing operational thought. The schooled Wolof 
children differed from nonschooled Wolofs with whom they 
shared their living and socio-cultural environment. The 
rural schooled Wolofs exhibited patterns of development 
similar to the ones obtained from urban schooled = and 
American schooled children. Greenfield remarked that ‘the 
frest teffect@tofs “schooling “is tolincrease their analytic 
attention to perceptible features of situations such as_ our 
experiment, and that this effect is then followed by a 
systematic and drastic reduction in the importance of = such 
features" (p. 237). Schooling does increase analytic 
perception; whether or not the attention to perceptible 
features is reduced after two years of schooling, as in 
Greenfield's study, is doubtful. Bovet (1974) believes that 


it is not the gradual reduction over school years in 
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attending to the perceptual features; rather it is the 
mastery in coordinating the perceptual features by 
compensation, which gradually leads to the attainment of the 
conservation concept. Many studies conducted in various 
parts of the world have obtained similar results in that 
schooled children perform at a significantly higher’ level 
than nonschooled children on Piaget’s tasks of concrete 
operational thought (Kelly, 1977; Laurendeau-Bendavid, 1977; 
OkKoniiw, S191 weOwoce 1973; ePhaslpeaeted iy; 1974:Stevensonset 
al., 1978). However, these studies did not examine the 
demographic characteristics of schooled and nonschooled 
groups. In view of this, one could argue that the effect of 
schooling was overestimated in the presence of many 
uncontrolled covarying factors. 

A number of researchers have also commented that the 
developmental lag reported for nonschooled children may 
reflect defects in methodology rather than a slower rate of 
cognitive development (Kamara & Easley, 1977; Nyiti, 1976). 
When these defects in methodology were corrected, the 
differences between schooled and nonschooled children 
disappeared (Kiminyo, 1977; Nyiti, 1976). This finding has 
also been supported by several studies, which reported no 
direct relationship between schooling and cognition (de 
Lemos, 1969; Fahrmeier, 1978; Goodnow & Bethon, 1966; 
Mermelstein & Shulman, 1967; Pellufo, 1967; Price-Williams, 


1962; Youniss & Dean , 1974). 
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On the basis of these studies, it is hard to draw = any 
definite conclusion regarding the effects of schooling on 
cognitive development. While the performance differences, if 
any, between schooled and nonschooled children continue to 
be of interest, the existing studies are clearly divided on 
the issue. As has been suggested, a more precise answer to 
the question can be obtained in the context of 
cross-cultural research provided the methodological problems 
in the studies and sociodemographic differences between 
schooled and unschooled children are properly handled. The 
present study sought to examine the issue from this point of 


view. 


C. Cognition and Schooling: Evidence from Experimental 
Research 

The work of Cole and his colleagues (Cole et al., 1971; 
Cole & Scribner, 1974; Cole & Scribner, 1977; Gay & Cole, 
1967) with the Kpelle of Liberia is based on an interactive 
approach between experimental psychology and ethnography. 
They studied not only the performance characteristics of the 
schooled, unschooled, and illiterate adult populations 
within the Kpelle culture, but also contrasted their 
performance with a group of Americal school children. The 
ethnographic analysis of the Kpelle culture guided them in 
making the tests on classification, learning, and memory 


appropriate to the Kpelle cultural contexts. 
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Classificatory Behavior 

Cole i@vet = al: 1 O71) investigated the Kpelle 
classificatory behavior as a function of exposure to formal 
educational experience. In a classification task where’ the 
subject was required to sort twenty familiar objects into 
piles, education produced classification based on static 
taxonomic categories. The illiterate adults and children in 
grades 2 to 5 produced pair-based groupings on the 
functional properties of the stimuli. The Kpelle high-school 
students made semantically based groupings like the American 
schooled children in ist and 2nd grades. Sharp et al. (1979) 
also found similar evidence in the Mexican culture. It 
appears that educational experience increases the 
application of taxonomic category information ime) the 
explicit organization of objects. 

Several studies (Gay & Cole, 1967; Greenfield & Bruner, 
1966; Sharp et al., 1979) investigated the classificatory 
behavior of the schooled and unschooled children in_ the 
presence of perceptually conflicting bases of information. 
Using a set of geometrical figures, which could be 
classified according to either form or size, Greenfield and 
Bruner (1966) found that schooled Wolof children in Senegal 
used form as the basis of sorting. In their studies on the 
Mexican culture, Sharp et al. (1979) found that educated 
subjects very often used form as the basis of sorting and 
that they shifted their basis of classification, at 


instructed to do so. The general trend emerging from these 
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studies is that years of educational experience influence 
the individual’s ability to impose : classification scheme 
on stimuli with perceptual ly con miiic tung bases of 
information. Even when materials such as maize kernels’ of 
different colors and sizes, which are culturally familiar to 
the Mexican illiterates, were used as stimuli, the sorting 
performance of the uneducated subjects did not improve 
Bsbeopieah adietd079) SeesUteethismefinding ‘standswefine sharp 
contrast to the results obtained from earlier experiments 
where Kpelle illiterate adults were compared with American 
subjects in sorting twelve leaves selected from vines and 
trees. The nonliterate Kpelle adult farmers outperformed 
their American counterparts in sorting the leaves of vines 
and trees into their respective groups. 

The literature a education and cognitive development 
suggests two major lines of interpretation for discrepant 
results of this sort: one emphasizes the difference in the 
familiarity of stimulus materials; the other emphasizes 
differences in the way stimulus information is processed. 
Initially, Cole and his colleagues had explained many of the 
discrepant results of this sort in terms Otieed 
differential-familiarity hypothesis. In 1979, Cole and his 
associates (Sharp et al., 1979) carried out an extensive 
research on the rural Yucatan subjects in Mexico to 
determine the influence of education and age separately. In 
a free association task using nouns, verbs, and adjectives 


as stimuli they found that both the educated and uneducated 
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subjects gave paradigmatic responses when nouns were used as 
stimuli. But for adjectives and verbs, the more’ highly 
educated subjects responded paradigmatically more often than 
uneducated subjects. In interpreting these results Sharp et 
al. (1979) remark, "It is findings such as these that have 
made us skeptical that differences in lexical structure’ or 
stimulus familiarity is a general explanation for the 
education related differences observed in our’ studies" (p. 
Diey 9 

Why should education affect associative responding? One 
line of interpretation given by Luria (1976) is that 
education increases paradigmatic responding through 
increases in vocabulary Knowledge. Educational experiences 
increase the child’s vocabulary and strengthens the basic 
semantic relations among words in his reportoire. Words that 
are simply familiar but infrequently encountered will not 
give rise to paradigmatic responding. The fact’ that 
uneducated subjects did not give paradigmatic responses to 
adjectives and verbs may still be meaningfully interpreted 
within the framework of a differential-familiarity 
hypothesis. 
Recall and Clustering in Memory 

The influence of schooling on learning and memory has 
also given rise to a substantial body of literature. The way 
in which the educated and uneducated subjects reorder 
stimuli in a free recall situation gives insight into’ the 


mechanisms of memory as influenced by education. In order to 


snes oe th et af har 
ginignt sxon off .adsev. bas piso 
asit netic sxem “ef lsof tama ioe tag) Balonegann a 
fe iat eflyes seer) ontdarqaedril af esate’ ; 
avert isdi seedt 26 dove apnitnit af 91". 2ismes (ererh Site 
1 sxlifoutte [(sorxe! ni s5adenekr th: ‘tandt ‘sortase eu ebem 1 
rs 


eri) a noidensfqxe {sxensg 6. Bf °YhPistl tas? ourumtte 
‘Gi “estibute suo nt mevisedo asche199F%b beteliey nottsoubs- 
(8 

an {onioneges1 svTists see tosyté noftsayos. bl wore vi oe 
teria al TEL) stogd ya pavip’ roMsisiqrsini too enbh 
ire) elm tel AP] pone sitempibsrse 29262 1oNt not tsoube 
ze0ns/reqne {srnoitésubs -3y08 [ won yrsivudesoy ont 2eeseronth 
ofeed ari? ener igre the AME wishudBsou 2 Blido sri? seseront _ 
fant abo -eitebweaes ainint ¢b4o00l grams enor! bis 21 tomes 
fon fitw bers! MICOS vulinswnsi.ini Tod “et! dns vignhe S48 
Jedt to6> sf? .pntbrodes Hemet besa ov | 806sety we 
ot zpenegess pi vtmnptiéasg SV iD «tor beb. et se(iue bat soubeAiy’ : 
 betergretnt vilutgatresem sd iftie vem échev bis sevt Jongh. 
“itasilimst-fetinawittib 5. Fo Nrowenmeit ~ sets nbd ta 
,2tzenioqynt — 

(romeit at giknezeutd bem 

aan ¢toMEM brs gnintse! no ant leodaa, 30: sonsultni aT 

yew OFT .scwle stil to Ybod: \wianetedyars oF os . 
rabies! atostdey bene: boon chem baxth 
et otmb Metent eve 
: acme ne 


Aj 


study the influence of education on the nature of clustering 
in memory output, Cole et al. (1971) used a variety of 
verbal and non-verbal categorization techniques consisting 
of four semantically based classes (foods, tools, utensils, 
clothes) in Kpelle language. They also used a list of 
nonclusterable items for comparison. The Kpelle subjects 
from three age groups (6-8, 10-14, and 18-50 yrs.) were 
tested on this free recall task. Schooled and nonschooled 
children were compared in the two younger age groups. A 
group of American school children were also studied _ for 
cross-cultural comparison. The following were some of the 
major conclusions from their study: (a) the clusterable 
lists were learned more easily by both the educated and 
uneducated groups in Kpelle, and also by American’ school 
children, (b) the total number’ of items recalled by the 
educated subjects was significantly higher than that 
recalled by their uneducated counterparts, (c) the free 
recall score increased rapidly from trial 1 to 5 for’ the 
educated subjects, (d) sizeable clustering began at the 
sixth grade for the American school children while category 
clustering occured at the secondary level of education for 
the Kpelle subjects, and (e) when objects in stead of words 
were used in the experiment, there was no reliable 
difference between the educated and uneducated subjects in 
the average number of items recalled. But the clustering in 
recall differed slightly between the schooled and 


nonschooled groups. 
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Inornsuntianizingesthed re nesults, Cole» et als of 1971) 
concluded that secondary level education in Kpelle produces 
both qualitative and quantitative changes in recall. Ina 
similar study on the schooled and unschooled children in 
rural Yucatan in Mexico, Sharp et al. (1979) also confirmed 
the above findings. 

In order to explain the recall difference, Cole et al. 
(1971) examined whether nonschooled subjects lacked some 
‘general memory skills’ or they could perform as well as the 
schooled subjects when given proper retrieval cues. Using 
twenty 10-14 year-old school children in what has been 
termed as the ‘Chairs’ experiment, they tried to make_ the 
experimental contexts more meaningful to Kpelle subjects. 
Twenty objects from four semantic classes (foods, tools, 
clothes, utensils) were presented one at a time above a 
SPECHiICeciahhmin degroup OmPLourechainsmhacing: thesechild: 


Half of the subjects were presented the objects from the 


same semantic category above the same chain (rule 
condition), while for the other half the objects were 
randomly presented over four chairs (random condition). The 


subjects were not instructed to recall either by chair or by 
category. It was found that the rule condition produced 
superior performance in terms of the average number of items 
recalled, and category clustering over trials. The results 
were also dramatic when all the items were presented above a 
SingleschainantSurpnisingly,. ithe » single-chair’ - condition 


produced as good recall and clustering. as the rule 
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condition. The experimenters remarked that "...something 
produced excellent recall in most of the studies using’ the 
chairs procedure" (p. 134). In general, the findings suggest 
that the availability of retrieval cues facilitates recall 
among the Kpelle schooled subjects. However, in the absence 
of a comparable group of nonschooled children in this study, 
the conclusion does not readily yield generalization for the 
effects of schooling. 

Based upon the work of Tulving and Osler (1968), Cole 
and his associates followed the question of retrieval cue 
and hypothesized that verbal cuing both at the time of 
presentation and recall would be more effective in producing 
better recall and category clustering. They created five 
conditions in which the verbal cues relating to the 
semantically based classes used earlier were given at 
designated points in time during the experiment. The _ five 
conditions of the experiment were as follows: (a) cuing at 


both presentation and recall, (b) cuing at presentation but 


not at recall, (c) cuing at the time of recall but not 
daring presentation) = (d)® nos®cuinge at alls and (e) 
‘constrained recall’ which was’ the same as condition (a) 


except that the subjects were asked to recall as many’ items 
as possible from a given category. Surprisingly, none of the 
cuing conditions was effective in producing higher recall or 
clustering. However, the ‘constrained’ recall condition 
produced slightly higher recall scores. Similar’ findings 


were obtained with the third and sixth graders in the United 
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States. Although re experiment did not demonstrate the 
utility of verbal cuing for nonschooled children, it was 
suggestive of many things in a number of ways. It was 
demonstrated that Kpelle children can show a level of memory 
abilities similar to that of Americans but under appropriate 
conditions of the administration of the task. Following this 
argument, Sharp et al. (1979) also demonstrated that less 
educated subjects in Mexico used semantic information to 
guide their responding in a memory task when the utility of 
doing so was explicitly demanded by the task at hand. 

At this point, it seems clear that the use of familiar 
material may not necessarily guarantee the activation of 
cognitive potential of subjects. Dasen (1977) remarks that 
inferences about the presence or absence Of certain 
cognitive abilities would be meaningful only when the 
operation called for by a given task is called into play 
within a given cultural milieu. The embedding of the 
to-be-learned materials in a context that has significance 
and meaning for the subjects is likely to enhance recal] 
performance. When the 20 items used in_ the previous 
exper iments were embedded within story contexts, the 
nonliterate adults could reliably reproduce the items. The 
main trend emerging from this set of studies’ is that 
educated subjects do not require specially structured 
presentations to organize their recall. They can 
spontaneously generate organizational strategies for the 


to-be-remembered materials. On the other hand, uneducated 
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subjects have not learned to spontaneouly produce such 
structures under as wide a set of circumstances. Hence, 
education-related effects will appear most strongly when the 
task allows but does not require the subject to apply his 
semantic Knowledge. 

Exactly such an effect was obtained in studies by 
Wagner in Mexico (Wagner, 1974) and in Morocco (Wagner, 
1978). In a short-term memory task, using the probe recall 


paradigm, Wagner found that the educated subjects could 


spontaneous ly app ly mnemonic strategies, especially 
rehearsal, which increased their primacy, and overal] 
recall. Wagner was also concerned with the problem of 


studying process variables and used tasks wherein he could 
study memory processes, such as_ serial position effects. 
Following Atkinson and Shiffrin’s (1968) model of memory 
which distinguishes between structural and controd 
processes, Wagner (1978) attempted to study the influence of 
environmental events such as schooling and urbanization = on 
the development of control processes. From his studies in 
Mexico and Morocco, Wagner (1974, 1978) provided evidence 
that schooling and urbanization may contribute independent ly 
to the development of control processes such as_ rehearsal 
and organizational strategies. Wagner (1981) noted that 
structural features remained invariant across ages, while 
control processes developed dramatically between about 4 to 


14 years of age in Western school children. 
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The influence of urban environment on the cognitive 
competence of grade 5 Brahmin (upper-caste) and Harijan 
(lower-caste) children has also been documented in a_ study 
in Orissa, India (Das & Singha, 1975). The home environment 
of the Brahmin children is conducive for intellectual 
performance. In Harijan families, there is a relative lack 
of parental interest in children’s education. Das & Singha 
(1975) did not find any difference in the cognitive 
abilities between poor Brahmin and Harijan children’ living 
in an urban area. The disadvantages of belonging to a 
Harijan family were greatly reduced by the enriched 
stimulations of the urban environment. Hence, in addition to 
schooling, an urban environment contributes positively to 
the development of cognitive abilities. 

Recognition Memory 

In addition to short-term recall, Wagner (1978) studied 
the influence of schooling on recognition memory . 
Developmental studies of recognition memory have often been 
characterized by a lack of age-related trends in performance 
(Brown, 1975), because the recognition memory task does not 
require the use Py mnemonic strategies. But when the 
recognition memory task becomes increasingly complex, it 
requires the use of specific mnemonic devices and hence, the 
age- and education-related effects emerge with respect to 
performance on this task. 

To investigate this hypothesis, Wagner(1978) conducted 


a study of recognition memory using Oriental rug patterns of 


TORAMMOTIBY ni ebpety betale spe to Ads! 5 va ‘besinstoeea, 


a = 


avitinpo> ect no | Insmnorivne cia a 
meiicted ons (eign? Haegeh ntims1a 2 nape 
ybuJe s nt bathemuoobd reer cele esn sanbt tis saeaanea 
tnannostvrie omond eT . E98! .. srpate 2 25d) | etbnt cae 
teutoelteint 70% svtoubros at neabitde tein orth to 
Mos! svifsleyws 2! S990] ,290tT imst ish tage nl -sonsmriot18q 


niet . 


’ 
stiaat2 &- 280 .nOtisdubs 2 ns wlrto of Jassaint (inatsq) to _ 
witingoo sd) Af sSsonsxsitib. ye hen? ton. bid (2ver) 
entvil~ nsibl tdo onsite bos nina 8 w09q qsewhed estithids - 
s-af gntonelsd Ao -2égsinsVbsatb fT sets cedw cacent 
berictane sft vad. besubs9 . yi iss%4p ae yl ine? ost ere - 
of metifbbs- ni .eeash .fnemrno4+?ins Astww od? to enol telouhte 
od visvili2z0q geludcditifned «| Tnemnetrvne asd bag 7) pnt loose 
2ettil fds svittapes fo tnemgoleved edt ao) 
vanes! nett bageash 
beibule (Be!) Yehipaw .iis3a87 m9! -taore di onottteie Aloe ‘ tH 
‘rama noivinpese; no . patloorse ~ to sonsul vat add = _- 


nesd netto aval yoomam ‘Nott icnads" Fo setbute -fetnemgeteved . 


ton gsob Azsd yoiomem nol lingoved 31 s2us2ed: pci aves 
en) ete $08 asrpsisvte simonsam to seu Kae 


. — 
it Ke EIS \igtitassiant eamossd Hesit \¢remem Oba te 3297 : 
orld sonar. DiS 290Tveb ofinomanm oft tosge : Jo. 9m 80898 


ot toeqasn nitiw soreme’ eloat4s basa reaghulanty: be 


ang 


A7 


Morocco. Different levels of age, education, and 
urbanization were represented in the sample. Traditional 
Quoranic scholars who are Known for their rote-memorizing 
capacity, Moroccan rug sellers, and a group of students from 
the University of Michigan were also included in the sample. 
The main findings of this study were: (a) chronological age 
did not produce any reliable effect, (b) schooling produced 
a significant effect, especially when there was a longer 
time-gap between the stimuli seen and the stimuli to be 
recognized, and (c) Quoranic students performed at a lower 
leve lwewhile thesMorocean rug sellers, “rural subjects “and 
University of Michigan students performed at a higher level. 
Because the rug sellers and the rural subjects were familiar 
with the rugs, they surpassed other groups in recognition 
memory . Quoranic scholars, showed poor memory performance 
and Lingt he use ili strategies, because they lacked 
appropriate schema _ for spatially presented pictures, 
although they may be good memorizers for encoding Quoranic 
material. This study is suggestive of the fact that one 
needs to be careful in generalizing about the availability 
of cognitive skills in different populations. 

In general, Wagner (1978) demonstrated that schooling 
and urbanization may considerably influence the development 
of control processes in memory, while leaving the structural 
aspects unaffected. It may be noted that Wagner was making 
explicit inferences about underlying cognitive processes 


from outcomes on cognitive tasks; this is a problem not 
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unique to cross-cultural research only, but pervades a 
variety of psychological researches. 
Memory and Task Contexts 

It has been noted that memory performance is a function 
of the nature of stimuli, and the manner in which a task is 
presented: Cole et al. (1971) also found that nonschooled 
Kpelle subjects demonstrated category clustering in 
‘constrained’ recall but not in free recall situations. The 
use of standard taxonomic categories sharply delimits’ the 
nonschooled children’s ability to use category clustering 
for improved recall. In pursuing this hypothesis, Scribner 
(1974) decided to investigate how these subjects might 
exhibit the use of category structures when they are allowed 
to make up their own taxonomic categories. Twenty five items 
were presented to the subjects who were asked to group’ the 
items using their own criteria. After’ the criterion of 
identical category sorts on two consecutive trials was 
reached, all the items were covered up, and subjects were 
instructed to recall the items. The major finding was_ that 
the schooled and nonschooled subjects made use of their own 
groupings to cluster recall (Cole & Scribner, 1977). 
However, the experiment did not take any precaution to 
neutralize the effect of practice. The findings would have 
been more meaningful, if groups of schooled and unschooled 
subjects would have been asked to recall the items first 
followed by a request to group the objects into piles. Then 


one could have examined if the pattern of clustering 
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exhibited in free recall was also witnessed in their sorting 
performance. 

It has been pointed out that the nature of stimuli and 
the manner of stimulus presentation may considerably 
influence the performance differences between schooled and 
nonschoo led populations. Fol lowing Bruner’ s (1966) 
distinction between enactive, iconic, and symbolic modes. of 
representing experience, it can be said that nonschooled 
children rarely represent their experiences in a_ symbolic 
mode, while the schooled children often do so. Stevenson et 
al. (1978) explored this issue by using different types of 
memor y and cognitive tasks on the assumption that 
environment and schooling would have differential effects on 
memory and cognition depending upon the mode in which 
stimuli are presented. In their research with Peruvian 
children, Stevenson et al. (1978) presented memory tasks in 
verbal, pictorial, and enactive modes, while cognitive tasks 
were given in concrete and abstract versions. The 
expectation that the version of the task would interact with 
schooling received little support. Schooled children 
outperformed their unschooled counterparts on all the tasks 
regardless of the mode of presentation. Stevenson et al. 
(1978) distinguished three aspects of performance affected 
by attendance at school: level of performance on memory and 
cognitive tasks, variability within groups of children, and 
differentiation of performance within the child. Schooling 


had the effect of reducing differences among children’ in 
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tasks dependent on short-term memory, ability to follow 
instructions, and ability to analyze visual details. Several 
other researchers have also substantiated the positive 
influence of education on short-term memory (Wagner, 1974), 
and ability to follow instructions (Scribner & Cole, 1978a). 
The study by Scribner and Cole (1978a) on the Vai literates 
in Liberia also reported that the Vai script was associated 
with improved ability to follow instructions and analyze the 
details of speech. In accounting for the effects of 
schooling, Stevenson et al. (1978) also gave a similar 
interpretation. They noted that the formal didactic setting 
of the school helps children learn certain specific skills 
such as attending to and carrying out instructions, encoding 
experiences into words, and decoding pictorially represented 
stimuli. 

The presence of a substantial amount of within-group 
variability for a number of memory and cognitive taskKs_ in 
Stevenson’s study raises serious questions about the concept 
of generalized structure of abilities that are applicable to 
all children attending school. Schooling did not neutralize 
the effects of environmental differences. The children’ from 
rural and urban environments, and from differing cultures 
and social classes benefited from attending school, so that 
the preexisting differences between groups were not wiped 
out by schooling. It may be noted that this study included 5 
and 6 year olds; some of the 6 year-olds attended school for 


only one year, which may not be enough to show the effects 
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of schooling. Greenfield, in her critique of Stevenson’ s 
research remarks that the effect of one year of schooling 
might be limited to two areas: the tendency to complete a 
test, and visual analysis and reproduction. Thus, while some 
studies show the effect of schooling on memory and related 
processes, it seems that a minimum number of years of 
schooling may be necessary for the effect to be significant. 
Response to Verbal-Logical Problems 

Whether or not industrialized and traditional people 
share the same basic pattern of logical processes has become 
a matter of considerable concern for the cross-cultural 
investigators. Following Levy-Bruhl’s (1966) 
characterization of the primitive mentality as ‘prelogical’ , 
this issue took a _ specific form of examining whether the 
processes of inference in verbal thinking is_ universal 
across cultures. <A number of cross-cultural psychologists 
have made use of syllogisms and other forms of formal 
logical problems to investigate the verbal-logical processes 
of the ‘traditional’ and Western people. 

Research carried out by Luria (1971) with the peasants 
of Central Asia indicates that relatively low levels of 
education can influence subjects’ mode of responding to 
verbal-logical problems. Inspired by Vygotsky’s theory of 
cognitive deve lopment that characteristics of complex 
intellectual operations are determined by the 
socio-historical experiences, Luria sought to investigate 


the influence of minimal literacy training on_ solving 
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verbal-logical problems. Remarkable differences’ in the 
performance level of groups with minimal literacy training 
versus those with no training at all led Luria to believe 
that even low levels of education will change’ the 
fundamental structure of cognitive processes. The positive 
influence of education on syllogistic reasoning has also 
been documented in several studies (Cole et al., 1971; 
fooLom. 199 eetumia, 819762 PiSemibmnenjemio/5 eSharptet caige 
1979). When the pattern of questioning was changed so that 
nonschooled elders were asked to judge the validity of 
logical conclusions in a group discussion setting, they had 
relatively less difficulty (Cole et al., 1971). When the 
illiterate adults were asked individually to draw 
conclusions from stated premises, their performance 
characteristics were similar ic that observed by Luria 
(1971). 

The consistency of findings related to performance on 
the Syllogistic Reasoning Test is impressive. However, the 
basis for the performance superiority of schooled children 
is by no means clear. Following Luria’s research and 
Vygotsky's theory of mental processes, it appears reasonable 
to believe that there would be a large amount of 
between-culture variation in syllogistic performance, as 
different cultures provide different conditions of social 
andaentacmcalamactivityiato “mts = tindividual smembers® 'sihe 
striking similarity in both qualitative and quantitative 


results obtained with nonliterate people across different 
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Cuubtumes ysuggestshthatelitajis.¢nots thei ispecifiic cultural 
experiences per se, but the exposure to formal educational 
experience, which is, crucial. for .solving. .verbal- logical 
problems. It should be noted here that the performance 
characteristics of Central Asian peasants or Mexican or 
Liberian nonliterates may not be universal, and caution must 
be exercised in drawing similar conclusions regarding the 
thought processes, of “nonliterate. populations in other 
cultures. 

In another study, Fobih (1979) argues that that it is 
notlt=schoo Ling tperesse;eibutwathe squality, cof seeducationa! 
experience which is important for solving verbal- logical 
tasks. Does this imply that the nonliterate people do not 
reason logically? Even minimal familiarity with daily life 
situations of the traditional people makes such a hypothesis 
untenable, as they do skillfully assimilate their community 
experience and accomodate to the environmental demands in a 
manner that is necessary for their survival. Assuming that 
the verbal-logical process is a fundamental aspect of 
cognition (Luria, 1971), it is hard to reconcile to thé fact 
that this process can undergo a radical change as ae_eresult 
oneondy. 6- |Aamonths off} tepacy straining. 

Wouddemthis. thenkebe tdueratos. the facet that the 
nonliterates are not poorer in logical reasoning, but they 
fail to apply their logical skills to verbal materials? 
Although, this hypothesis seems to be reasonable, it does 


not explain fully the inferior performance of illiterates. 
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The analysis of the protocols of some illiterate subjects 
indicates that they were capable of inferential reasoning in 
the verbal mode. The problem, however, was that. their 
reasoning process was largely shaped by their own personal 
normative Knowledge, rather than the verbal- logical 
relations existing within the problem. I1]literates do not 
treat the problems in the same manner as the experimenter 
expects them to do. Rather, they bring in their past 
experiences, which dictate their answer to a problem. In 
other words, they do not treat the problem as a 
self-contained logical unit, which needs to be answered only 
in the context of the information presented within the 
problem. Therefore, the source of difficulty may not be in 
terms of logical reasoning, but rather in not being able to 
carry on a context-independent form of thinking. If the 
problem can be posed in a manner that they would be willing 
to treat it as a logical unit, they would probably show’ the 
same logicality as do schooled subjects. 

Because schooled children have acquired a_ formalized 
linguistic system, their response to verbal-logical problems 
is no longer determined by the particular contents of the 
problem, but by the verbal-logical relations of the 
problem-premises. Unlike illiterates, schooled children give 
justifications for their answers with reference’ to the 
information contained in the problem. Scribner (1976) terms 
these answers ‘theoretic’ , as opposed to ‘empiric’ 


responses, which are based on information external to the 
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problem, and in most cases dictated by subjects’ past 
experiences. 

However, it is difficult to separate ‘theoretic’ and 
‘empiric’ RESpOnSsesmefonela lime tyoess off sy] logisms*geror 
example, consider the syllogism, "Wherever it snows, the 
color of the bears is white; it snows in Vladivostok; what 
colors are the bears there?" Suppose a subject responds 
"white", and when asked for justification, says "because it 
snows." Does this imply that the subject gave a _ theoretic 
response? It may as well be that the subject derived the 
solution from his past knowledge. He may have heard about 
the color of the bears in Vladivostok from one of his 
friends, or may have reasoned that snow would be all over 
the body of the bear giving an apparent sense of white 
color. If the subject is a schooled child, he may have read 
about the color of the bears in Vladivostok. So an elaborate 
form of verbal exposition would be necessary before a 
response could be judged ’ theoretic’, in which case those 
lackhonge hac Wihyiineverbalmexpressionpy dike the wititerates 
and nonschooled, would be at a disadvantage. Then the 
syllogistic reasoning task would take the form of an 
assessment of linguistic skills rather than _ logical 
reasoning. 

Consider another example: "Cotton grows where it is hot 
and humid; in the village it is hot and humid; does’ cotton 
grow there or not?" A subject may respond "yes", and justify 


his answer by saying "because it is hot and humid.” Does it 
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represent a theoretic or empiric response? From this’ short 
verbal exposition, it is difficult to judge if the subject 
was engaged in a process of verbal-logical deduction. It is 
possible that the subject may have given this response 
purely on the basis of his personal Knowledge about what 
should be the right temperature for cotton to grow. Thus, 
for all types of syllogisms, it is not always possible to 
make a clear distinction between ‘theoretic’ and ‘empiric’ 
responses, although such a distinction might be relatively 
easy for classical syllogisms of the type, "All men are 
mortal; all Kings are men; are they mortal?" 

A perfect theoretic response to a_verbal- logical 
problem would be one, wherein the subject repeats the major 
and minor premises back to the experimenter, and states the 
conclusion with an additional comment, "because you said 
SO) ugebrev cuspeinvestigat iomsetluriagn1976,4Scribners 61977) 
indicate that many nonschooled children have difficulty in 
repeating syllogisms. Thus a _ failure to give a theoretic 
response may indicate subjects’ anabilityeato Sretain the 
premises in memory, rather than an inability to respond to 
the logical relations within the premises. That is why a 
semi-experimental and semi-interview format of administering 
the syllogistic problems has always been emphasized in_ the 
literature. 

The analysis of some recall protocols of Russian 
peasants (Luria, 1976) suggests that there was considerable 


disagreement between the experimenter and the subject with 
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regard to what should be AGageee as truth. While’ the 
experimenter insists on a verbal-logical inference related 
to tne premise-relations, the sub ject believes that 
conclusions should be based on his practical Knowledge of 
the world. Rogoff (1981) remarks, "The subject insists. that 
the truth should be based on first-hand knowledge, or 
perhaps on the word of a reliable, experienced person. He 
obviously does not include the experimenter in the latter 
category, either because the experimenter does not claim to 
have had the experience himself of verifying the color of 
the bears, or because the experimenter is not considered an 
author tye psm2 544) . 

Let us now turn to the problem which asked about the 
color of the bears in the far north. When a subject was 
probed with regard to his justification for the answer, he 
refused to cooperate with the experimenter in the process of 
verbal- logical deduction by replying "What the cock Knows, 
how to do, he does. What I Know, I say, and nothing beyond 
that." Such a conversation reflects a gap between the 
subject and the experimenter, and indicates the subject's 
unwillingness to accept the experimenter as an authority. 
Rogof fF (1981) also cites a personal communication by 
Triandis, where it is pointed out that "the peasants’ 
replies may also reflect a conflict between Russians and 
Central Asians, who were conquered by Russians" (p. 254). 
This type of response pattern may not be witnessed in all 


cultures, and therefore, caution should be excercised in 
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interpreting these recall protocols as evidence of poor 
verbal- logical reasoning ability. Luria himself also 
observed the excellent inferencing skills of illiterates in 
problems related to the practical life situations in their 
community. 

Olson (1977b) commented on what should be taken as 
evidence of logical thinking. If logical thinking refers’ to 
drawing conclusions from stated premises in a= manner 
congruent with experimenter’s expectations, then judgments 
based on subjects’ personal normative Knowledge would be an 
evidence of illogical reasoning. On the other’ hand, _ if 
logical reasoning is defined as applying certain mental 
operations on the premises as they have been personally 
interpreted, then importation of personal experience to draw 
a conclusion should be evaluated as perfect logical 
thinking. 

What processes are involved in syllogistic reasoning? 
How does performance on verbal-logical problems relate to 
simultaneous and successive coding processes? Although 
cross-cultural investigators have identified the sources of 
difficulty for the poorer’ performance of nonschoo led 
subjects, they have not explained the mechanisms under lying 
verbal-logical performance. In _ solving syllogisms, the 
subject encodes the linguistic information of the problem 
into a mental representation, which is then followed by an 
attempt to draw inferences from this representation 


(Falmagne, 1975). Thus the first stage involves encoding of 
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the problem premises, and the second one consists of 
applying a mental operation on the encoded information 
(Evans, 1972). For a correct solution, the encoding of the 
linguistic information involves an internalization of the 
fact that the premises belong together, not as_ entities 
which are independent of each other. So far as_ the 
linguistic analyis of the syntactic nature of the problems 
are concerned, it conforms closely to the characteristics of 
successive processing (Das, Cummins, Kirby, & Jarman, 1979). 
However, the subject is required not only to examine the 
premises, but also to attend to the relationships that exist 
among them in order to make a valid inference. Hence, the 
task demands relational thinking, which is a_ characteristic 
of simultaneous processing. 

Bickersteth and Das (1981) noted: LBoth waespated,| 
arrangement of the premises and their linguistic analysis 
are necessary for correct solution... The metacognitive 
processes which subsume these are simultaneous’ and 
successive, the two basic coding processes, which are 
posited by Luria (1966), and operationalized by Das and his 
students" (pe20R Consistent with their prediction, 
Bickersteth and Das (1981) observed that both coding 
processes were essential for solving syllogisms. Their 
finding was also supported by Johnson-Laird’s (1978) 
observation that syllogistic reasoning requires both spatial 
and linguistic processes. However, as pointed out by 


Bickersteth & Das (1981), the involvement of both processes 
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depends to a large extent on the level of educational 
experience of the sample. 
Discussion of the Major Findings 

In their ethnographic analysis of the Kpelle culture, 
Gay and Cole (1967) remark that in Kpelle culture there is 
no argument over the facts of the case, and it is not 
necessary that a point be logically sound. An argument is 
won when it is unanswered. However, one can argue that the 
same also happens in Western culture. Labov (1970) even goes 
to the extent of saying "that in many ways working-class 
speakers are more effective narrators, reasoners, and 
debaters than many middle-class speakers, who temporize, 
qualify and lose their arguments in a mass of irrelevant 
detail" (p. 164). Obviously; here Labov has made explicit 
reference to the middle-class speakers in Western cultures. 
Western researchers may not always be able to detect the 
logical course of thought processes in traditional societies 
because of their unfamiliarity with the cultural contexts in 
which the communications of the primitive people take place. 


ca 


Cole et ‘al. (1971) were aware of this problem while making 
an ethnographic analysis of the Kpelle culture. 

The contexts in which uneducated and illiterate 
subjects apply their problem-solving strategies are 
different from the ones’ for educated subjects. The tasks 
given to nonschooled subjects need to be ecologicaly valid 


before any meaningful inferences can be drawn about their 


cognitive characteristics from their performance on _ these 
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tasks. The use of familiar stimuli, considered to be a basic 
minimum, does not necessarily provide a context which would 
activate the use of appropriate strategies in the uneducated 
subjects. An uneducated boy who can recall the names of all 
his fellow villagers, can sort the leaves from vines and 
trees, and can give an account of all the happenings in his 
village for the last decade, fails to recall twenty familiar 
items in the experimental situation. It may be quite 
possible that he is able to adopt strategies in solving 
problems, but fails to see the applicability of those same 
strategies in the experimental tasks. In sorting, and _ free 
recall tasks, American school children reflect an implicit 
recognition of the experimenter’ s demand for static 
taxonomic categories, while the nonschooled Kpelle, and 
Mexican children fail to recognize what is required of them. 
When the to-be-learned items are embedded in story contexts, 
the Kpelle illiterate adults and nonschooled children show 
evidence of better recall and higher clustering. During the 
constrained recall situation, where the utility of using 
semantic information is built into the tasks, less educated 
subjects also profit from Knowledge of the category 
SERUEEURE: 

The general issue here is related to a distinction 
between performance and competence. Based on Flavell’s 
(1970) distinction between production and mediation 
deficiency, cross-cultural researchers have suggested that 


‘production deficiency’ may be an appropriate way to view 
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the lower memory performance of certain groups, especially 
nonschooled and illiterate people (Cole & Scribner, 1977). 
The term ‘production deficiency’ has also been used to 
characterize the performance of the educable mentally 
retarded children (Brown, 1977). Obviously there should be 
some way to distinguish the performance of educable mentally 
retarded children and that of mnonschooled Liberian and 
Mexican children. Wagner (1981) notes that the deficiency to 
produce strategic behavior may be of a superficial nature or 
may require constant intervention for maintenance of 
behavior. Uneducated subjects exhibit a kind of ‘production 
deficiency’ which can be easily and permanently overcome 
through training, task reformulation, and contextual change 
(Wagner, 1981). 

Besides stimulus’ familiarity and the ecological 
validity of the tasks, the language in which testing is 
carried out, and the specific nature of instruction also 
deserve considerable attention. In their research in Peru, 
Stevenson et al. (1978) tested Quechua children in’ Spanish 
which was a second language for them. The _ language 
difference raised a potential alternative hypothesis for 
interpreting the performance differences between Quechua and 
Mestizo culture on tasks where language skills were _ most 
critical. Furthermore, the specific way, the instructions 
are given, considerably influences the response patterns of 
the educated subjects, while its effect is minimal for the 


uneducated group. Shatp@etealiweri1979), and Scribner and Cole 
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(1978a) found that education promotes sensitivity to 
following instructions. In cases where the task is 
structured and ‘tells’ the subject what to do, less educated 
subjects perform considerably better. If the task is open 
ended, an uneducated person is not able to determine which 
of the available competencies to use. However, this 
explanation is true only for laboratory-based tasks. It may 
not be true for the intellectual performance of uneducated 
subjects in general. Tasks pertaining to the real life 
experiences of uneducated subjects may require less 
laskestructure Wtoleca lie hforwethne appropriate cognitive 
operations. 

Researchers have always tried to take care of the 
problem of sampling bias in the selection of schooled and 
unschooled children. Students at the secondary level of 
education have survived 7 to 8 years of schooling and are 
thus more’ intelligent compared to their unschoo led 
age-mates. Hence the results of comparing these two samples 
would reflect a confounding effect of schooling and _ levels 
of intelligence. It is desirable to establish through 
sociodemographic survey that in a particular environmental 
set up, IQ was not playing any role in the selection of 
children for schooling. Sharp et al. (1979) conducted a 
sociodemographic survey and tried to determine the effect of 
IQ on the grade level of subject by regression analyses. 
Their I1Q measure was simply based on a subscale of the WAIS, 


which was again not standardized. 


— 7 
o vttves t wvige 


. Waal - rt! oi ise253 
belgaybe zee! ,0h of tsrw ‘oeteve on? etter soins . 


pegs ef Aeet aff ¢! .celfed yldetephsnes) Veneta § 


‘isivw soteetsh o} side for ef neaiag belsshnena ne”, ben 


ziti r yavewor (‘Sey cyt asi sna aD al fish? Svs ot! 1 : 
: | | - : : 
warm wf! \.2tes? Noeadey ols Gs: ‘+ vision owe? 2? nottsnsiqxs 


helsouberis to. sollamict 799,..\ 80ls5) lain eft 10% su? ed —a i” 
girt #660 of%) OF ~Oninteinsg - ar%esi latansy mt 2% eidue 7 
deal snivoss yea efoelchic bale supe 15 sore} ecaaid - 
evi Tiripes si.4 QO ues ont 10% ifeo 2 sniecscelalae 
enot jst9de 
ef}. to S750 sHEt ct “osha! 2vew!l 5, Sven averoresesk < 7 
ing st oorse to norinslsa° ern? ni eeid | enrl ames — to ss 
ic «6lle@vei—«=6Vaatieioos2 aris fs 29abga2 retaiira © ooraaAy 
eig boson! ocerig2 to e488 aol T bevivaue sved notteoube 2 : 
bafooridem. "fer o% beveqmoo «inspiitsint 10m 
cetmas eer saarit! orivdeinoo Yo. cl luzss “Sl, seneY . codan 
stawst bins -gnrtpdrica Fo Inetta prrhewoetnes = tae! tenk 
fguowlt daMidedes. 0) sidgrvizes on oN eahegt letnte 
ied nemnortves ssluotined 6 nr ert? vyawqe ot xg wpomebor a0 
% notiselSe eA) nf slot yas oriyal, ion 2nw 1 iad hoe 
& belsybroo (97814 - nfs 39 gaipta oF Fade 10% east tc 
%o foatte art eibnnadied earar. niet Ue otrigeigome DOTS 
eee ons var 


aka oar 40 ata 


64 


The years of schooling may not be a_ good measure of 
complex experiences that occur in school. It is not the 
schooling per se that activates cognitive skills, but the 
activities that children undergo when in school. Pollnac and 
Jahn (1976) carried a study on taxonomic clustering 
behaviors of Ugandan children in public and religious 
schools. The religious school required children to recite 
long prayers, and was thus fostering a schema for encoding 
and retrieving verbal material. The outcome of the study was 
that the religious school children exhibited clustering and 
higher recall, while little clustering was evidenced in the 
recall protocol of children in other schools. Other studies 
of religious schools (Wagner, 1978; Scribner & cole, 1978a) 
did not find such an effect. However, the research evidence 
suggests that there is a need to study school ecology and 
the activities taking place in the school in order to 
examine the effects of schooling. While most of the 
researches in the field suggest that schooling affects 
certain types of cognitive skillS in specific ways, one 
needs to look at the processes of schooling itself in order 
to fully understand its mechanisms of influence. 

As pointed out earlier, in general schooling 
facilitates aspects of children’s cognitive growth’ through 
certain mechanisms such as helping children to think in a 
context-independent manner, and emphasizing a verbal mode of 
instruction. The school also emphasizes the need to search 


for general rules in order to coordinate specific instances 
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of learning into an integrated system of thinking (Scribner 
& Cole, 1978a). Besides, schooling also seems to facilitate 
specific task-related strategies like ability to follow 
instructions, analyzing visual details, rehearsal strategies 
for memory, and so on. 

There have been some claims that one of the reasons for 
all these impacts of schooling on cognitive processes’ lies 
in its emphasis on ae written form of language. Written 
language provides new modes of thought to the schooled 
children, and this may account for their superiority over 
nonschooled children with respect BS) cognitive test 
performance. The new adult literates who have gone through 
recent literacy programs throughout the world have also 
acquired similar skills ie ewoMei ng, sawhl che =maye@railso 
facilitate their cognitive processes in the same manner” as 


does schooling. 


D. Cognitive Consequences of Literacy 

A variety of claims have’ been made about the 
relationship between literacy and cognitive competence. The 
two dominant perspectives guiding this area of research are 
labeled by Scribner & Cole (1978a) as the ‘developmental’ 
perspective and the ‘practice’ perspective. 

The developmental perspective suggests that literacy 
deve lops mental capacities which have widespread 
intellectual consequences, while’ the practice perspective 


proposes that literacy only helps develop certain specific 
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cognitive skills which may or may not be important’ for 
functioning within society in general. 
Developmental Perspect ive 

Greenfield (1972) argues that written speech is at a 
higher level of abstraction than oral speech which is a 
context-dependent language. Written language requires that 
meaning be made clear, independent of the immediate and 
concrete reference. Written language provides the means for 
decontextualized abstract thinking. 

The invention of literacy had profound cognitive 
effects on the course of human history. Goody & Watt (1968) 
suggest that the mastery of phonetic writing system in 
Greece in the early years of human history was’ instrumental 
for the emergence of two new forms of human intellectual 
endeavour: the origin of history as distinct from myth = and 
the founding of formal logic. The characteristics of written 
language facilitated the development of analytical modes. of 
thought. With the help of written records the importance of 
memory also decreased. The potentialities of the alphabetic 
script as a new’ instrument of communication affected the 
whole range of human activities, political, economic, legal, 
and religious. With the invention of writing, came the need 
to remember information word-for-word and then checking 
recall against the written records. Examination. of 
inconsistencies in statements became possible when written 
records replaced the oral accounts, and Geek citizens became 


more conscious, comparative, and analytical of historical 
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and theological accounts. The difficulties in planning 
future course of action was greatly reduced. Literate modes 
of thought opened up new avenues for human intellect and for 
the transmission of knowledge from one_ generation to 
another. 

In considering the intellectual effects of literacy, a 
distinction must be made between its effect on societies and 
on the individual. Literacy, undoubtedly contributes to the 
advancement of societies. But how does the exposure to 
reading and writing experiences influence the intellectual 
capacities of an individual? Luria’s work (1971) on 
illiterate peasants in Central Asia suggests that the mental 
operations of illiterate villagers were confined to the 
immediate, the concrete, and the practical, and had little 
reference to abstract and categorical associations. Their 
responses to syllogisms which call for decontextualized 
experiences were guided merely by their real life 
experiences. They attended to the particular contents of the 
problem and not to the verbal-logical relations existing 
within the problem. Similar findings have also been reported 
by Cole et al. (1971) in their research on illiterate and 
literate adults in Liberia. Greenfield (1966) remarks: 
"linguistic contexts can be turned upside down more easily 
than reak ones® ‘Once’ thought “is “freed from concrete 
situation the way is clear for symbolic manipulation... in 


which the real becomes but a set of possible"(p.175). 
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Olson (1976, 1977a,b) believes that literacy and 
education enhance cognitive growth. The mastery of logical 
functions is linked to literacy. According to Olson, many of 
the cognitive changes observed in the early school years are 
due to familiarity gained with literacy at that stage. 

Writing experiences are considered to have a_ profound 
effect on the thoughts of those who use this. tool, 
transforming not only their written thinking, but also their 
treatment of oral language by transfer of literate mode of 
thought. Scribner & Cole (1978a) characterize the viewpoints 
of Greenfield, Bruner , and Qison as representing a 
developmental perspective. A defining characteristic of the 
developmental perspective is that it specifies literacy’s 
effects as the emergence of abstract thinking and _ logical 
operations rather than specific skills. Scribner & Cole 
criticize this perspective on two grounds: (a) it does not 
distinguish between the intellectual effects produced by 
schooled and nonschooled literacy; (b}) it assumes’ that 
literacy is likely to have the same psychological 
consequences in all cultures irrespective of the context of 
its use and the social institutions in which it is embedded. 
Practice Perspect ive 

Scribner and Cole (1978a,b, 1981) tested for the 
intellectual effects of literacy apart from that of 
schooling. They were primarily interested in a functional 
analysis of literacy. They remark: “the assumption that 


logicality ~is in the text and the text is in the school can 
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lead to a serious underestimation of the cognitive skills 
involved in nonschool, non-essay writing, and reciprocally, 
to an overestimation of the intellectual skills that the 
essayist text ‘necessarily’ entails"(Scribner & Cole, 1978b, 
pr2din 

Scribner & Cole examined the intellectual activities of 
Vai people on the northwest coast of Liberia. The Vai belong 
to a traditional nonschool-going society with an indigeneous 
writing system. Some Vai individuals are literate in Arabic 
andtsome SinsrvEngtishatieEnglish “isthe official ‘national 
language and is learned in Western-type schools; Arabic is 
the religious script and is learned in traditional Quranic 
schools emphasizing the rote memorization or reading aloud 
of passages from religious books without comprehending their 
meaning. Vai script is used for the a ney of personal and 
public needs in villages. 

The nonschooled Vai literates and nonliterates were 
compared for their performance on classification and verbal 
reasoning tasks which are thought to be particularly 
sensitive to school-based learning. Vai literates were not 
significantly different from nonliterates on any of these 
measures. So the authors moved down one level of generality 
in the kinds of hypotheses tested; they proceeded to examine 
the component skills involved in literacy. 

They used a communication task where the subject was 
required to dictate a letter describing a board game to one 


of their distant friends. The performance of the Vai 
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literates was superior to that of the Arabic literates and 
nonliterates. In dictating the letter, the literates first 
addressed the informational needs of the reader; this 
Scribner & Cole called as an example of contextualization of 
information. 

Scribner and Cole also used a memory task wherein’ the 
subject was required to learn an ordered string of words, 
with one more word being added to the list on each trial. 
Since this is the way the Quoran is learned, they reasoned 
that the Arabic literates would be superior to Vai literates 
and nonliterates. Indeed, their hypothesis was confirmed for 
this particular memory task. But in other memory” tasks 
(Scribner & Cole, 1978a; Wagner, 1978), Arabic literates 
showed no superiority in performance over Vai literates and 
nonliterates, thus suggesting a very specific transfer of 
learning rather than a general transfer. 

In another set of studies, these authors tested the 
transfer of skills needed to read Vai texts. Since Vai 
script is written without word division, they suspected that 
Vai literates might have skills in language analysis and 
integration of syllables into meaningful units. They gave a 
listening task in which each person listened to _ tape 
recordings of meaningful Vai sentences. Sentences were 
broken either into word units or syllable units and were 
presented at a slow rate. The Vai literates were better than 
nonliterates and Arabic literates in repeating and 


comprehending the sentences with syllabic units. No such 
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difference was obtained for sentences which were broken down 
to word units. 

The results of their study suggested that the Vai 
literacy was associated with certain specific skills such as 
analyzing oral speech and giving clearer instructions. The 
components of reading and writing may in fact promote’ very 
specific language-processing and cognitive skills. Scribner 
& Cole(1978b) note: “Nothing in our data would support’ the 
statement... that reading and writing entail fundamental 
‘cognitive restructurings’ that control intellectual 
performance in all domains. Quite the contrary, the very 
specificity of the effects suggests that they may be closely 
tied to performance parameters of a limited set of tasks" 
WhS7 Be enn 436037) « 

The authors suggest the need to test literacy distinct 
from schooling experience and to make functional analyses of 
how literacy is used outside of schools. Specific activities 
promote specific skills; with increased practice under 
varying conditions and with a variety of materials, skills 
involved in literacy become increasingly free from. the 
specific conditions of the original practice. Following 
these suggestions, this study proposes to examine the 
intellectual effects of literacy in India. 

As a whole, the review of literature on effects of 
schooling and literacy suggests a few problems and some 
general directions in this field of research. Generally, 


schooling has been shown to consistently facilitate 
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performance on certain memory and problem solving tasks. In 
regard to Piagetian tasks, this consistency, however, is 
much less obvious. It seems that the effects of schooling 
may vary from task to task, depending on the cultural 
context in which schooling takes place. Several studies 
reviewed suffer from some methodological problems such as 
test bias and selection bias, which have been described 
earlier. In considering the specific mechanisms of 
schooling, var ious explanations have been proposed. 
Schooling has been viewed as deriving its influence from its 
emphasis on the written mode of language. In this case, one 
can expect the effects of schooling and literacy to be 
qualitatively the same. On the other hand, there are others 
who view schooling to be more general in its effect and thus 
distinguish between schooling and literacy with respect to 
their intellectual consequences. The present study sought to 
address itself to some of these issues by comparing schooled 
and nonschooled children in one study, and literate and 
illiterate adults in another, within the cultural context of 
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III. STUDY ONE 

This section presents a rationale for the study, its 
major objectives, the considerations that guided the 
selection of tasks, its major hypotheses, the sample and its 
demographic characteristics, a description of tests, the 
data collection procedure, and finally the results~= and 
discussion pertaining to the cognitive consequences’ of 
schooling. 
A Rationale for the Study 

A large number of studies relating schooling to 
cognition were not motivated by any theoretical perspectives 
leading to in-depth Es cothop ater of cognitive processes but 
rather by an interest in trying out standard psychological 
tasks in other cultures (Rogoff, 1981). Piaget (1976) points 


Outee her Immitatronse OGM ni Smepenspective: To explain a 
psychological reaction or a cognitive mechanism ... is_ not 
simply to describe it, but to comprehend the processes by 
which it is formed. Failing that one can but note results 
without grasping their meaning"(p. vi). 

Recently there has been a shift from the study of 
abishaties Stossanelenquiry  intomprocessesi ™(Dasyr ‘Kirby, 4 
Jarman, 1975, 1979; Messick, 1973). Scribner & Cole (1973) 
have also emhasized the need to understand how learning and 
thinking skills develop in an individual member of _ the 
society, and how educational processes contribute to the 


shaping of cognitive skills. Unlike the study of mental 


abilities, the process approach to the study of cognition 
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emphasizes the manner in which an_ individual processes 
information, while solving a particular task. The process 
perspective does not deny the existence of abilities or 
capacities but rather suggests that an abilities perspective 
may not be meaningful in all situations. Furthermore, = an 
understanding of processes by which individuals solve a 
particular task provides a knowledge of how they can _ be 
trained to do them more successfully, and how educational 
programs can be better designed to cater to individual 
differences. 

The present study aligned itself with a 
process-oriented approach and attempted to study the 
cognitive consequences of schooling in the context of how 
efficiently schooled children integrate information compared 
to their nonschooled counterparts. The term ‘cognitve 
process’ in the present study derives its connotation from 
the information-processing model advanced by Das, Kirby, & 
Jarman (1975, 1979). This model as well as the tasks have 
been described in detail in the review of literature. The 
rationale for using this model for the study of cognitive 
processes of schooled children has also been provided. In 
summary, this study attempted to examine the development of 
coding and planning processes as a function of age and 
schooling experience in a cross-sectional design. 

Aparth from ethes’process Yapproach:  wtoeethessstudye ‘of 
schooling and cognition, the question that has plagued 


researchers in the field is whether or not schooling 
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produces generalized cognitive eh Leck As has been mentioned 
earlier, schooling experience produces context- independent 
thinking, an ability tolzegenernalize problem-solving 
strategies within a selected range of psychological tasks, 
and an ability to follow instructions in the verbal mode. Do 
these skills have applications in important nonschool 
' settings? 

Language is the predominant mode of transmitting and 
acquiring information in school. Thus teaching and learning 
can occur without explicit reference to natural contexts. 
Compare this with the source of information available to a 
child who learns to do things by observing his father or an 
adult member of his group. The latter one is an example of 
informal education which is primarily based on observationa |! 
learning (Scribner & Cole, 1973). Informal learning occurs 
in real situations where the meaning is intrinsic to the 
context; hence, there is little need on the part of _ the 
adult model to provide a detailed verbal formulation of a 
paptacular prachicemforstheschi ld& The “schooig!childh’ lacks 
this opportunity for observational learning. The school’s 
Knowledge-base, value systems, and the learning conditions 
are discontinuous with those of the child’s traditional 
culture. If the nonschool children belong to a culture where 
a wide variety of tasks are learned by observation, it would 
be reasonable to expect that they would possess_ special 
skills in observational learning compared to_ schooled 


children. 
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‘In nonschool settings, the child participates in the 
demonstration of a particular event for a number of times. 
Then he acquires a generalized way of performing that 
activity even though he may not be able to give a precise 
verbal formulation of that activity. In the school, the 
learning of a concept begins with a verbal formulation of a 
general rule. Over the course of time the student connects 
this general rule with empirical referents. So it is not 
surprising to find that school children give a more adequate 
description of the rules of a problem solution than do their 
nonschooled counterparts (Scribner & Cole, 1973). 

Children in school have little time for the freedom 
needed for autoregulating experiences which, according to 
Piaget, are crucial in the development of conservation. 
Conversely, they are taught ready made rules to deal with 
their environmental problems rather than learning’ them 
through acting on the environmental problems. 

In the light of this evidence it would be meaningful to 
assess the performance of schooled and nonschooled = children 
on Piagetian tasks which are presumably measures of basic 
cognitive processes. In Piaget’s stage-invariant theory’ the 
stages are assumed to reflect maturational changes in forms 
offtatinenking, ttande@ethersqradual) “acquisition of concepts 
reflects the influence of physical and social environment. 
Piaget's theory provides a suitable model for studying’ the 
‘cognitive universals’. Since, Piagetian tasks are well 


suited for cross-cultural variations, and are less biased in 
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Favor of schooled population, it was of interest to examine 
how schooling inf luences the emergence of thinking 
corresponding to the Piagetian stages of intelligence. 

On the basis of earlier research work (Cole et al., 
1S7imeshanpmetta le? e1979% eSitevensonmet- caleces(IS78i4— the 
present study also proposed to use certain cognitive tasks 
which measure some test skills thought to be promoted by 
schooling experience. Because of school’s emphasis on verbal 
modes of instruction, context-independent thinking, and the 
search for universal principles, it was expected _ that 
schooled children would perform better on tasks which call 
for these skills. It seemed reasonable to expect that the 
differences between schooled and nonschooled children on 
this set of tasks would be wider compared to _ their 
difference on Piagetian tasks. 

Furthermore, the information relating to major 
sociodemographic characteristics of schooled and nonschooled 
groups were also obtained. In many studies discussed 
earlier, schooled and nonschooled groups were matched in 
terms of age. The information regarding other 
sociodemographic variables (parental income, education, and 
occupation; family size and educational level) was not 
obtained. It is therefore likely that some of the apparent 
effects of schooling might have arisen due to a number of 
covarying factors instead. Consequently, the influence of 
schooling on cognitive test performance might have been 


overestimated. Hence, this’ study proposed to obtain 
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information with respect to the sociodemographic 

characteristics of schooled and nonschooled groups. 

In summary, the objectives of the present study were: 

1. To examine the effect of age and schooling on _ the 
development of coding and planning processes within the 
theoretical framework of the information-integration 
model proposed by Das et al. (1975, 1979) and Ashman 
(4928 she 

2. To determine the pattern of relationships among 
simultaneous, successive and planning processes as a 
function of age and schooling experience. 

3. To examine the influence of schooling and age on 
concrete operational thinking as measured by Piagetian 
tasks. 

4. A1ostexaminesi the role of age and schooling on the 
deve lopment of certain cognitive skills name ly 
verbal- logical reasoning, memory , and retrieval 
strategies. 

5. To relate simultaneous and successive processes to the 
performance characteristics on Piagetian tasks, and the 
above-mentioned specific cognitive skills. 

Choice of Tasks 

The study proposed to examine the development of coding 
and planning processes as a function of schooling 
experience. In addition, the study attempted to examine the 
cognitive consequences of schooling by compar ing the 


performance of schooled and nonschooled groups on Piagetian 
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tasks of concrete operational thinking, and on 
laboratory-derived tasks which are presumed to measure’ the 
specific changes in cognitive abilities brought out by 
schooling. Accordingly, the tasks have been selected, where 
it would be possible to study the coding and planning 
processes, the use of strategic behavior, and the basic 
cognitive mechanisms as reflected in Piagetian tasks of 
concrete operational thinking. The following considerations 
guided the selection of the tests for this study. 

1. The tasks which have been established as valid measures 
of coding and planning processes in the 
information-integration model (Ashman, 1978; Das, Kirby 
& Jarman, 1975, 1979) were used. Accordingly, Figure 
Copying and Memory for Designs (simultaneous marker 
tests jamAudsitory WeSerial Recall and tPF aDdagit Span 
(successive marker tests), and Visual Search and Trail 
Making (planning marker tests) were chosen to be used in 
this? study. 

2. The two marker tests of planning (Visual Search and 
Trail-Making) are scored for time. In order to show that 
these time measures are not related to the ‘speed of 
processing buteito Sagrfactorshcal ledge planning ys" |) the 
inclusion of a test measuring speed of processing was 
considered desirable. Hence, the Color Naming Test was 
included in the test battery as a marker test for speed 
of processing. 


3. The inclusion of the Word Reading Test was considered 
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necessary to examine if the schooled children were 
reading words at their respective grade levels. This 
test was given only to the schooled children. 

4. The Piagetian concrete operational tasks were given only 
to subsamples of schooled and nonschooled children. The 
inclusion of these tasks were considered necessary as 
they tap certain fundamental aspects of cognition and 
reflect a more general pattern of thinking acoording to 
Piagetian theory. 

5. Since this study also proposed to examine the influence 
of schooling on some memory and problem solving skills, 
some tasks measuring these skills were also included. 
The Syllogistic Reasoning task reflects 
context-independent thinking; the Clustering in Free 
Recall and Serial Short-Term Recall illustrate the use 
of strategic behavior in retrieval and memory 
strategies. These tasks tap very well some cognitive 
abilities which are presumably influenced by schooling 
experience. 

Major Hypotheses 

he std ihicmw t'to tformulate= tspecifites hypothesiss for 
each group and each cognitive skill under investigation. 

However, certain directions in the results can be specified. 
Hypothesis 1 

Since the methodological requirements’) of some 
earlier studies were satisfied, it is expected that the 


present findings would be similar to those obtained in 


zinl .efeusl shew sviissqeetT fer 
osiplidas. tel oarlbe oft ot vice nawhea a 
: : 7 : edt ok 
vine Aseto axsw 27/26) (snot teraqo etewente nantes L 
of) .seobi rdo beleorisencn brs beloolse to,eehqnaadas: ‘o ras 
25 yihageosn bassbrence si9w eset seen? to noteufonh oie 
Y = 


| an 


tected 


bna cortingos to elnscer 'stnenspnu). nfieinga asl yenhe 
of .pfhi7eeds pntWnint to rmeitsq Issens® stom a freftewm - 
Volos? nat teqsrS 
soreultn? ot enbnsya,6?) bgsoaenq osfs youre aiid eonte ié 
eiltMe pnivioe mefdorg.bnb yroman amex no gntlooriog to - 


behulont oefs eyee 2ifwHa. seen] oniwieeem eas?  emos 


2 
toe! ler Neel Or rezesh sti2zigo! ive sat 
es14 at onideteul® ani jonidnin? teebreqebrit-rxsine 
. | 1 
eau oii -a¥antayl{: | leooA mesT-f9en2 Ietasc org I soah t 


yrotem oné- faveriter = Afr Ivete ofgete rte toe, 
evi tinea aioe ‘law voov uel enegtT gear” . est peters 
oniloedse vo bsocaul tri! vitiseesag- Sa6 *dotdw esttrfiids 

| . gone! sexs 
197 «aiesrfogys 2! tivege Sfst ume? oJ tuorttib at 41 
Metisgiiesvnt sb |itde svitingoo dAage bas “queme: 
-beti toage- sd nea 2if.yesn, orld nt anoisenits nfat%eo'\4 " 


ence to 2inemextupet fspi 


- > 


: ant sant betosare et 4 .bettertsave 


81 


African studies (Kamara & Easley, 1977; Kiminyo, 1977; 
Nyiti, 1976), which have reported no direct relationship 
betwen schooling and concrete operational thinking. In 
other words, while performance on Piagetian tasks would 
improve as a function of age, there would be no 
differences in the developmental changes between 
schooled and nonschooled groups. 
Hypothesis 2 

On the basis of findings of earlier studies (Das, 
Kirby, & Jarman, 1975, 1979; Jarman, 1975; Kirby, 1976), 
it is expected that factors identifiable as simultaneous 
and successive syntheses would emerge for all. the 
groups. The ‘planning’ factor is not expected for. the 
nonschoo led groups. However , the emergence of a 
apeannimga@efactonmistpossibler tor ithe 10-12 year’ old 
schooled (Grade 5) children. 
Hypothesis 3 

Simultaneous and successive syntheses have been 
found to be related to reading and writing experiences, 
and verbal comprehension (Cummins & Das, 1978), which 
are presumably fostered in the first few years of 
schooling. While both these coding processes are related 
to intitial reading performance, gradually simultaneous 
processing becomes relatively more important for reading 
and comprehending at = an advanced level. I is 
hypothesized that for both coding processes, significant 


effects of schooling, and age would be obtained. It is 
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expected that through successive years of schooling, the 
differences between schooled children and comparable age 
groups of nonschooled children would be’ increasingly 
wider, suggesting that there would be an interactive 
effect of schooling and age on the development of these 
processes. 
Hypothesis 4 

On the basis of earlier findings (Cole et al., 
1971; Sharp et al., 1979), it is expected that there 
would be no significant difference between schooled and 
nonschooled children in the spontaneous clustering of 
their recall output. However, schooled children might 
show increased clustering as a result of verbal cuing, 
where the experimenter tells the category names both at 
the time of presentation and recall. 
Hypothesis 5 

The overall memory proficiency as measured by 
Serial Short-Term Recall of Locations would improve as a 
function of age and schooling experience. Recency 
recall, which has been regarded as a measure of 
structural features in memory would remain unaffected by 
age and schooling exeprience. On the other hand, primacy 
recall, which is a measure of control processes’ in 
memory and is closely linked to verbally mediated 
rehearsal strategies is expected to improve as a 


function of both age and schooling experience. 
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Hypothesis 6 
On the basis of findings of earlier studies (Cole 
ety Vader 97 1 BEobinee 1979: (oral S76eeScribner eS 1977" 
Sharp et al., 1979), it is hypothesized that the main 
effects of schooling and age as well as_ their 
interaction would be significant with respect to 
performance on the Syllogistic Reasoning Test. 
Hypothesis 7 
Basic to solving concrete operational tasks is the 
child’s ability to integrate information from. several 
sources in order’ to arrive at a correct judgment, and 
the manner of this integration is compatible with the 
characteristics of simultaneous processing (Cummins & 
Da sionne7 3; Mwamwenda , 1981). Ge is therefore, 
hypothesized that simultaneous and not successive 
processing would be involved in solving Piagetian tasks. 
Eigmeis@prathert? difficult *  teeeadvanee any *specrfic 
hypotheses concerning the relationship of simultaneous 
and successive processes with performance on Clustering 
in Free Recall, Serial Short-Term Recall, and 
Syllogistic Reasoning Tests. The relationship of coding 
processes with these test skills would be examined on an 
exploratory basis. 
Sample 
The sample consisted of 250 subjects, with 50 children 
selected from each of the following subject populations: (1) 


4-6 year old preschool children, (2) 6-8 year old 
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nonschooled children, (3) 6-8 year old schooled children in 
Grade two, (4) 10-12 year old nonschooled children, (5) 
10-12 year old schooled children in Grade five. The mean 
ageseo fort hear veasubgroups were) 55259 75587645 "210°75)) gand 
10.8 years respectively. 

All testing was carried out in Orissa, a South-Eastern 
state of India. The testing project was conducted in 14 
villages in the locality of Angul, which is a small town 
approximately 100 miles@@norithesef the stateracapi tails 
Bhubaneswar. These 14 villages are spread around Angul 
within a dus tancemirangingsafnomaaZeito! isctemidesi™ The 
demographic characteristics of these villages are _ highly 
homogeneous. At least 75% of the villagers belong to lower 
socio-economic status. They earn their livelihood = from 
agriculture or from unskilled labor on a daily wage basis, 
which would not be more than 50 cents Canadian per day _ for 
an adult. The population of the villages varies from 1000 to 
2500, with an adult literacy rate of less than 25%. The 
villages are underdeveloped; there is no running water, 
electricity, telephone or bus service. The roads are unpaved 
and there are no modern facilities for agriculture. 

The schooled and nonschooled samples came from the same 
villages, and in some cases, from the same families. In 
order to keep the major sociodemographic characteristics of 
the schoo led and the nonschooled children relatively 
homogeneous, the sample included only boys’ selected from 


middle-caste homes of these 14 villages. The high-caste 
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homes, in this culture, inherit a relatively rich cultural 
and scholastic tradition. High-caste status, on the average, 
is associated with relatively higher parental income, 
education, and occupation - variables which correlate highly 
with eythemech tidesmischooleeachievement: “huss. it vis! inot 
surprising that more children from these homes attend school 
and show higher levels of academic competence. On the other 
hand, the demographic characteristics of low-caste homes are 
markedly different. These homes , in general, are 
characterized by poverty, occupations of a menial nature, 
illiteracy, and a complete lack of parental interest in the 
child's education. Needless to say, very few children’ from 
these homes attend school. Similarly, sex poses another 
potential source of selection bias; that is, more boys 
compared to girls attend school, especially in the 
middle-caste homes. Traditionally, in this culture, girls 
are trained to do the household work, and assist their 
mothers in child-care. This restriction however, does not 
apply to boys in this male-dominant culture. Hence, in this 
culture, comparison of schooled and nonschooled groups, 
disregarding the caste and sex boundaries would only 
accentuate the problem of selection bias. Consequently, the 
influence of schooling on cognitive functioning would be 
overestimated. Therefore, girls and children from either 
higher- or lower-caste homes were deliberately excluded from 


the sample. 
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One cannot explicitly deny the possibility of a 
nonrandom selection of boys who attend or do not attend 
school. However, upon asking the parents, the children, and 
interacting with village people, it was not possible to find 
any systematic cognitive factors determining the suitability 
of schooling for some boys and not for others. Many 
nonschooled children at a very young age accompanied their 
older siblings to schools, thereby allowing their parents to 
work on the farm land without interference. However, these 
children did not participate in the reading and writing 
experiences provided by the school. Furthermore, when they 
attained school-age, they often refrained from going to 
school as they had already discovered that teachers were 
authoritative and punishing, and the school environment was 
threatening. In some cases, children did not go to_- school 
because their service was required in domestic work. In a 
particular village, many children were not sent to school as 
the school is separated from the village by a river, which 
Glidimsetworopairthreer@hives. every year during the rainy 
season. On the basis of these observations, we can assume 
that school attendance was influenced by idiosyncratic 
individual characteristics rather than by any significant 
difference in the general intellectual level between those 
children who attended schools and those who did not. If the 
child did not go to school, he was asked to assist his 


parents in household work or on the farm. 
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The 14 schools sampled in this study showed very little 
physicalmvartability. = Typically; “the «school consists of 
three to four rooms, and five grades (Grades 1 to 5), with 
more than one grade in a room. The language of instruction 
is Oriya, which is’ the native language of the state. The 
curriculum of these schools is exactly the same as in= any 
other school throughout the state. Because of the poor 
training of teachers and the lack of availability of any 
instructional aids, the quality of teaching- learning 
conditions in these schools is very poor. Rote learning as 
the technique of teaching and mastering the contents of the 
curriculum is the rule, and it is followed tenaciously by 
both teachers and pupils. | 
Descriptive Sample Characteristics 

Information on major sociodemographic characteristics 
of the schooled and nonschooled sample was obtained through 
a structured questionnaire. Table 1 presents the means and 
standard deviations of the five groups on nine 
sociodemographic variables. 

Father’s occupations were rated on a_ five-point scale 
as follows: (1) daily laborer, (2) self-employed farmer, (3) 
nonfarm laborer , (4) government worker, and roy 
professionals (school teachers). Father’s annual income was 
divided by the number of siblings to obtain an _ index of 
income per child per annum. The income per child per annum 
was rated on a five-point scale as follows: (1) below 250 


Rupees, (2) 251-500 Rupees, (3) 501-750 Rupees, (4) 751-1000 
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Rupees, and (5) above 1000 Rupees ( aneseonadian Dollar is 
approximately equivalent to seven Indian Rupees). Many of 
the families were joint families, and there was more than 
one wage-earning member in some families. The total income 
of the family was shared by all members of the family. 
Hence, an index of per capita income of the family members 
was Bptained by dividing the annual family income by the 
family size. The per capita income so obtained was also 
rated on a five-point scale similar to the one used for 
rating the per capita income for siblings. 

The three important sociodemographic variables were 
father’s education and occupation, and per capita income of 
the family. All other demographic variables except family 
size and number of siblings were highly correlated with 
these three variables (Table 2). A multivariate analysis of 
variance performed on these three variables revealed a 
Significant difference between schooled and _ nonschooled 
children (Table 3). The 95% simultaneous confidence 
intervals yielded by the MANOVA indicated a significant 
difference in father’s educational level between the younger 
schooled and mnonschooled groups, but not between older 
schooled and nonschooled groups. For’ father’s occupation, 
and per capita family income, significant differences were 
obtained between older schooled and nonschooled, but not 
between younger schooled and nonschooled children. 

The statistical analysis on the three major 


sociodemgr aphic variables mentioned above yielded 
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Table 2 


Intercorrelations among eel Survey Variables 
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Summary of MANOVA for Father’s Education, 
Father’s Occupation and Family Income 
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significant differences between schooled and nonschooled 
groups; whether or not these differences were of any 
practical significance needs to be evaluated by 
cross-cultural psychologists. Mostly the parents of schooled 
and nonschoo led children be longed to the lower 
socio-economic stratum of the society. In a ‘society’ where 
most of the time and energy is spent in meeting the basic 
necessities of life, parents can afford very little time to 
provide intellectual support to the children. In the context 
of this, a two grade-point difference in the mean parental 
educational level of schooled (Mean = 3.88), and nonschooled 
(Mean = 1.80) groups was of least practical significance for 
the children’s intellectual pursuit. With respect to 
father’s occupation, the means indicated that fathers of 
nonschooled children were mostly self-employed farmers, 
while those of schooled children were mostly self-employed 
nonfarm laborers. Judged in terms of the importance of 
father’s occupational level for the chmldes academic 
pursuits, the difference between a self-employed farmer and 
a self-employed nonfarm laborer was not a remarkable shift 
in the parental occupational level. Similarly, the mean per 
capita family income (per annum) was slightly above 500 
Rupees for the nonschooled sample, and was close to 700 
Rupees for the schooled sample. This difference of 200 
Rupees ($27 Canadian) in per capita family income per annum 
may not be considered very remarkable. On the basis of this 


evidence, it may be argued that schooled and nonschooled 
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groups came from relatively homogeneous sociodemographic 
background. 
Tests 
All subjects were administered the simultaneous, 
successive, and planning battery. In addition, 25 out of 50 
children from each of the five groups took four Piagetian 
tests: Conservation of Length, Conservation of Mass, 
Transitivity, and Class Inclusion. The Clustering in Free 
Recall and the Serial Short-Term Recall Tests were given to 
the remaining 25 subjects in each group. Moreover, 30 
subjects in each group took the Syllogistic Reasoning Test. 
Only the schooled children were given an adapted version of 
the Schone 1 1 Word Reading Test. The tests, their 
administration and scoring procedures are described below. 
Word Reading Test 
The original version of the test (Schonell, 1968) 
consists of 100 English words in order of increasing 
difficulty. In the present study, an adapted version of 
this test in Oriya (an Indian language) was used to 
examine if the schooled subjects were reading words at 
their respective grade levels. The printed sheet of 100 
Oriya words was placed squarely in front of the child 
with the instruction to read the words at his own pace. 
The child’s score was the number of words’ correctly 


read. 
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Figure Copying 

This test has been identified as a marker test for 
‘simultaneous’ processing (Das, Kirby, & Jarman, 1975). 
It was originally used as a test of developmental 
readiness at the Gesell Institute (Ilg & Ames, 1964). In 
this test, the subject was required to reproduce 10 
geometric patterns of increasing difficulty, which were 
thensscored Ossi s8or "2 “according to the accuracy of 
reproduction. The maximum possible correct score was 20. 
Scoring criteria emphasized the maintenance of geometric 
relations and propor tions rather than exact 
reproduction. 

As the nonschooled subjects used in this study were 
not familiar with paper and pencil tasks, they were 
required to draw the patterns on a slate with a piece of 
chalk or to draw the designs on sand with the help of 
their finger. It took approximately 7-10 minutes to 
administer the test. 

Memory for Designs 

This test originally derived from Graham and 
Kendall (1960) has been identified as a stable marker 
test for ‘simultaneous processing’. The test material 
consisted of 15 simple straight line designs. Each was 
shown to the child for a 5 seconds viewing period. 
Subjects were required to reproduce each design from 
memory. Their responses were then scored 0, 1, 2, or 3 


depending on the correctness of reproduction. The 
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subject’s scores were added over 15 designs for a 
maximum possible score of 43. 

Again, since nonschooled children were not familiar 
with paper and pencil tasks, they were required to 
reproduce the designs in the same way as they did in the 
Figure Copying Test. It took approximately 5-8 minutes 
to administer the test. 

Auditory Serial Recall] 

This is a marker test of successive processing. The 
Vepsionisedsin thiisustudy Sconsitsited (fof  12nelistsciof 
words which began with a four-word series and progressed 
to a six-word series. There were four lists for each of 
the four-, five-, and six-word series. The subjects were 
required to recall each series in correct serial order. 
The number of words recalled in correct serial position 
constituted the serial recall score of the subject. The 
maximum possible score on this’ test was 60, and the 
administration time for the test was approximately 4-6 
minutes. 

Digit Span 

This successive marker test is abstracted directly 
from the Wechsler Intelligence Scale for Children 
(WISC). A series of digits of increasing length were 
read out to the subjects who were required to recall the 
digits in correct serial order. The subject’s score was 
the number of digits in the series of maximum length 


recalled correctly. It took approximately 2 minutes to 


il engteeb at an a | etdua 
ES icrdes 35 siti 


95?! es? fer srew neabl fea helootoanon eons i 


. 
on ~ _ 
of benfuper stew yet? .2Mast) (taesqy ew seed atiw 
en? mn? t'b. vert 2s yaw. omsa ert nf septaee ees om | 


setunim 28-2 viletsativ¥oxqqs Hoo! If . 26a? grAiyaod e wot 


te91 st? seleinimds oF 


i'sreh folaec vorottbua 
sf? .a@pt22soo1g eviéaaooge to fast ‘series at aial.. ; a 
190«€©pdeit.)6 6St06Ufo) «6b ¥aternco) «6(youre aid ni Beew noretwy \S 
bakesroo 1d bre. aatiase Brow nu0l. s At iw teped corde ebrow 


#9 Moss 16% 2eletl Wot .2jew es 7er!l .28)%8e biow-Ata 8 OF 


"ew sioeidue etl .eaiuee bribW-sf2 bos. cawtt.q*wot o3 


mab4o «6f apse foe779d ni aeiaee Moss Tisne. of bertupes : 
nol iieog wed oer 1 bei {esses ehiow to tedmm.  sdt | 7 
arit igetdue: sat 34° s4¢ ({feoan Lerress ent vel ilanoo = 
off ong D4 saw tcot zit co sere eldteacs mumlash © 


6-> viaelemsordggs gaw fesi ari. 1% svt noltetielatmbs. 
i .eslunta 

ree tipord 

Vi teenth -belos.tads zai teat oh"smr syvie2aedoue ett a 
noob Tr) “ast seve sornepii beini 73) efioew rr mont > 


saw Horel onfeserom? fo etipte Yao zetwee te A \ a 

ae} bhnsaes of bet ypeq' etew, ae 2iaeloue: ert oF tuo t er, 
ae rigeaa: song: eit, au Saraay prs git 
gens oniaee. Nar setae ant at EBBID Yor SUNN. OF 


- » ay os = ah = 
ie _ aout By 4 me 7 ; - , ¥. i " 709 pe 


96 


administer the test. 
Visual Search 

This is amarker test of planning (Ashman, 1978). 
In the original version of the test, the subject looks 
at an encircled target pattern in the center of a 
transparency, and then searches for a duplicate of this 
pattern in a field where’ the standard shape appears 
along with a number of distracting patterns. The time 
taken to find the standard shape is the visual search 
time which is a measure of planning. The’ transparencies 
are shown in a viewing apparatus made specifically for 
ne purpose. 

Since the apparatus was not available for use with 
children in India, a slightly different version of this 
task was used in the present study. Xerox copies of the 
four transparencies were used and the time taken to 
identify the duplicate of the target was recorded by a 
stop watch. The time for administering this test was 
approximately 2-3 minutes. 

Trail Making 

This test was reported by Armitage (1946) to 
measure planning and was subsequently identified as a 
marker test for ‘planning’ (Ashman, 1978). Two forms of 
this test exist: an intermediate form (ages 5-14) and an 
adult level. Each form is also divided into parts A & B. 


The intermediate form was used in the present study. 
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In part A, the subject was instructed to connect 
encircled numbers distributed randomly over the page in 
correct numerical order. In part B, which consisted of 
letters and numbers, the subject was required to draw 
lines alternately between numbers and letters in correct 
increasing sequence (for example, 1-A-2-B-3-C...). Total 
elapsed time to complete each part of the test was 
recorded separately. It took approximately 5 minutes to 
administer the test. Since this test involved the 
recognition of numbers and letters, it was given only to 
the school children. 

Both schoo led and nonschooled subjects were 
administered a different version of the test using 
playing cards. The playing cards varied in number 
(1-10), and color (black & red). Instead of numbers and 
letters, these two dimensions were utilized effectively 
without altering the principles involved in the task. 
The first form of the task used cards in increasing 
numerical sequence from only one suit. The subject was 
asked to move his’ finger across randomly distributed 
cards in a correct numerical order. The second form used 
both red and black colored cards. In the second form, 
the subject was asked to move his’ finger alternately 
between number and color in correct increasing sequence. 
Color Naming 
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Wocmereo0cms , upeniwhich strapssof /@foureGbasic “Colors 
were randomly arranged in eight rows with five strips 
per row. The subjects were asked to name the colors from 
left to right and through rows one to eight. The score 
was the subject’s time to complete the task, recorded in 
seconds. It took approximatley 2-5 minutes to administer 
the test. 

The following Piagetian concrete operational tasks 
were given only to 25 subjects in each of the five 
groups. 

Conservation of Length 

Two straight eight-inch-long rods were used. The 
child was presented with these two rods. They were lying 
parallel and their ends were in alignment. The child was 
asked: "Are the rods the same length? Is this rod (top 
rod) as long as this one (bottom rod)?" After the child 
gave the response ‘yes’, the bottom rod was moved. so 
that their ends were no longer in alignment. The child 
was asked the same question as above. If the child 
agreed to equality, the experimenter asked for the 
justification of the response: "How do you Know?" Where 
the subjects could not verbally explain their judgment, 


they were asked a few additional questions, PSSethnirs 
(bottom rod) longer or that (top rod) longer? Are they 
of equal length or not? Is any of the rods longer’ than 
the other? Then the bottom rod was moved again so that 


both the rods formed a ‘T’ shape. The same questions 
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were repeated again. If the subject agreed to the 


equality, he was again asked for the justification: "How 
do you Know?" The response was scored 0 if the equality 
was not understood while the rods were parallel without 
their ends being in alignment. He got a score of 1 if he 
agreed to equality when the rods were parallel, anda 
score of 2 if the equality was understood in all 
situations including the one when the rods were in the 
oT shapes 

In the second form of the task two ropes of the 
same length were used. The procedure of administration 
was the same as before. The subject was asked to compare 
the lengths of the ropes in two situations: when the 
ropes were lying parallel in straight lines without 
their ends being in alignment; and when one pone was 
straight and the other coiled. The subject got a score 
of 1 if he agreed to equality in the first situation, 
andG@@a “score of 2ee8if = he» understood equality in all 
situations. The time for administering this test was 
approximately 5 minutes. The scores from the two forms 
of the test were added to produce a total score for each 
subject. 
Conservation of Mass 

Each subject was given two equal and two unequal 
balls made of dough. Then the subject was asked to 
choose from the four balls any two that were the same. 


If the subject did not find any two balls equal, he was 
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asked to make them equal by taking some pieces from. the 

larger ball and adding them to the smaller one. After he 

agreed to the equality of the two balers: the 
experimenter proceeded as follows: 

1. Suppose I make this ball here into a cake, will 
there be the same amount to eat in the cake as_ in 
that) bail onenot? 

2. Now I am making this ball into a cake (while the 
subject looks on). Is there the same amount to eat 
in the cake as in the ball? 

oaeeauhy do; youMthinkaso? 

The correct answer to each of the first two questions 

was given a score of 1. The maximum possible score for 

the test was 2. It took approximately 4 minutes to 
administer the test. 

Transitive Inference 

This task was given in two modes: visual mode and 
verbal mode. In the visual mode, seven sticks of 
different colors and length were used. The seven sticks 

were: A (white), B (red), C (black), D (yellow), E 

(orange), F (gray), and G (pink). The length of these 

seven sticks had the following relationships: A=B=C, 

E<B<D, and F<B<G. Each subject was given five trials. In 

each trial, three sticks were used. Based on _ the 

relationships between the 1st and the 2nd sticks, and 
2nd and 3rd sticks, the subject was asked to judge the 


relationship between the ist and the 3rd sticks. The 
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relationship of the three sticks in five trials were as 
follows: A=B=C, A=B<D; F<B=C; A=B>E; and G>B=C. The 
subject’ s responses were scored from 0 ben 45 
corresponding to the number of trials in which he_ gave 
the correct answer. The subject was also asked to give 
justification for his answers. 

In the second part, the subject was required to 
make transitive inferences as the premises were 
presented to him verbally. There were four 3-term 
questions. Given the relationship between persons 1. and 
2 (Mary is taller than Sue), and persons 2 and 3 (Sue is 
taller than Cathy), the subject was asked to judge the 
relationship between persons 1 and 3 by responding to a 
question of the form, "Who is taller? Mary or Cathy?" 
The subjects’ responses were scored for the number of 
items correctly answered. The maximum score for the test 
was 4. For both thee formsa Oferthis etest; inthe 
administration time was approximately 8-10 minutes. 
Class Inclusion 

This test was given in both pictorial and _ verbal 
forms. In the pictorial form, four cards were used. The 
first card contained the line drawings of eight animals: 
five cows and three dogs. As the child examined the 
pictures, he was asked to name the pictures and_ the 
superordinate class of those pictures. Then four 


questions were asked - “Are there more cows or_ more 


dogs? Are there more cows or more animals? If all the 
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cows would be removed, what would be left? If all the 
animals would be removed what would be left?" The 
correct answer to each question was given a score of 1. 
Similarly, the child was presented with three additional 
sets of pictures whose superordinate classes were as 
follows: ‘children’, ‘flowers’, and ‘clothes’. In each 
set the child was asked four questions similar in form 
to the first set. In this study, the scores obtained in 
the second question for each set were added to produce a 
total class inclusion score for the pictorial form; the 
maximum possible score was 4. 

In the second part of the test, the child was asked 
some questions about the class inclusion phenomenon 
without the help of pictorial materials. There were four 
sets of questions. For the first set, the questions were 
as follows: In your village, are there more cows or more 
animals? If all the cows die, would there be any animals 
left? If all the animals die, would there be any cows 
left? A Similar pattern of questioning was followed for 
the additional three sets, which dealt with the 
superordinate classes ‘trees’, ‘fish’, and ‘fruits’. The 
correct answer to each question was given a score of 1. 
The score on the first question was added over the four 
sets to produce a maximum possible score of 4 for this 
test. For both forms of this test, the administration 


time was approximately 10-15 minutes. 
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Two (Category Clustering in Free Recall and Serial 
Short-Term Recall of Locations) of the following three 
tests weresgivemmto e25 subjects in’ each group? "The 
Syllogistic Reasoning Test was given to 30 subjects in 
each group. 

Category Clustering in Free Recal] 

This test was similar to the ones used to_ study 
organizational features of free recall (Bousfield, 1953; 
Cole et al., 1971). The test materials consisted of 16 
familiar line drawings, four from each of the categories 
of animals, fruits, vehicles and limbs. Each drawing 
appeared on a white card (3X4 inches). The subject was 
shown all the drawings one after another in a random 
sequence with each drawing being presented for a two 
seconds viewing period. As each drawing was_ presented, 
the subject was asked to tell the names of the drawings 
aloud. Following the completion of the first trial, the 
subject was asked to recall from memory what he saw. 
After the subject indicated that he could not recall any 
more, the next trial began. Each subject was presented 
the drawings three times but in a different order each 
time. 

The subjects’ responses were scored for the amount 
of clustering exhibited in the recall output using 
Bousfield’s (1953) ‘ratio of repetition index’ (RR). 

Following the completion of three trials, two 


additional trials were given with verbal cues both at 
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the time of presentation and recall to se the any 
improvement in recall would occur. The instructions 
given below on the fourth- and fifth trials demonstrate 
how verbal cuing was done. 

Boumth@ tmrahin(Gued jatie bothinepresentation#t and 
recall): "I will show you the same pictures again. There 
are some pictures of animals, some pictures of fruits, 
some of limbs, and some of vehicles. Look at them 
carefully (The items were then shown one at a time, each 
for 2 seconds). You tell me the names of the pictures. 
They are animals, fruits, limbs, and vehicles. Now tell 
me what you Saw." 

Bit the! miata Constwained gpecaliss: tFom this; tera: 
the instruction was the same as for the previous one up 
to the point where recall began. Then the subject was 
asked, "Tell me the names of all animals you saw. Tell 


me the names of all fruits you Saw, and so on. 

The responses on the’ third and the fourth trial 
were scored for the amount of clustering exhibited. The 
number of words recalled on the fifth trial was 
recorded. It took approximately 10 minutes to administer 
the test. 

Serial Short-Term Recall of Locations 

This test was similar to the one used by Wagner on 

Mexican subjects (Wagner, 1974), and Moroccan subjects 


(Wagner, 1978) to study the influence of age, schooling, 


and environment on = structural features and_ control 
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processes in memory . The test materials consisted of 
sets of seven white cards (3 X 4 inches), with a line 
drawing of a familiar animal appearing on one side of 
each card. A given set contained seven cards and a 
‘probe’ card containing a line drawing of one of _ the 
animals. The task for the subject was to remember the 
locations of seven animal drawings as each card was 
presented for a 2 secs. viewing period, and then placed 
face down in front of the subject from left to right in 
a linear arrangement. After two seconds, the subject was 
shown the probe card with the instruction to point to 
the card in the row that contained the same animal. Each 
subject was given 14 test trials such that each serial 
position was probed twice, and ae particular serial 
position was never probed in two consecutive trials. 
Since ina trial, the cards were laid down from left to 
right, the serial position of the probe was’ related to 
the time interval between presentation of a given card 
and the probe-recall. The subjects’ responses were 
analyzed for overall, primacy, middle-positions, and 
recency recall. 

It took approximately 12-15 minutes to administer 
the test individually. This task was pictorial in 
nature, requiring little verbal response, and was 
therefore, easy to administer to the nonschoo led 


children. 
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Syllogistic Reasoning 
The test consisted of 14 items, which were very 
similar to those used by previous’ investigators 
(Bickersteth, 1979; Fobih, 1979; Luria, 1971; Sharp et 
al., 1979). The 14 items are given in Appendix I. There 
were two syllogisms from each of the following’ seven 
Gategort#esnee tie famidiar, 202) unfamhliangmes) contrary 
posexperiencepmel 4) ivar vi ficial, 105) ticonjunctiver@ (6) 
disjunctive, and (7) implicative. All. subjects were 
tested individually in an informal interview type 
situation. They were also asked to give justifications 
for their answers. A correct answer to each question was 
given a score of 1. The total score for each subject was 
obtained by adding his score over all the items in_ the 
ae It took approximately 12-15 minutes to administer 
the tes t# 
Procedure 
The tests were administered by the author with the help 
of two research assistants who had Master’s degrees in 
Psychology from a University in Orissa, India. The research 
personnel were all natives of Orissa, and spoke the same 
langauge as that of the subjects. Being born and brought up 
in the rural traditions of the state, the investigators 
shared a part of the subjects’ culture, and its customs, 
rituals, and conventions. Thus, there were no linguistic or 


cultural barriers between the investigators and subjects. 
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All the research personnel lived in the locality of 
Angul for the 8-month period of data collection. ‘The 
permission of the District Inspector of Schools was first 
obtained to carry out this research in 14 primary schools in 
the locality of Angul. The school children were tested in a 
separate room or in a quiet hallway provided by the Head 
Masters of respective schools. Most of the teachers in the 
schools were cooperative with the investigators during the 
project work. The nonschooled children were drawn from. the 
same villages that the schooled children came from. 
Although, at the beginning, some of the villagers were 
suspicious Of the investigators’ intentions, the 
investigators were able to establish rapport with the 
leader-1like adult members of the community, and sought their 
cooperation in obtaining the mnonschooled sample. As a 
partial payment for the help received, some financial 
reinforcements were provided to these contact persons as 
we 1] as to the nonschooled children. The nonschooled 
subjects were tested in their respective villages either in 
a room provided by the contact persons or in an open field 
near the village. Since, the 4-6 year old nonschooled 
children did not feel comfortable being alone with the 
experimenter, their elder brothers or sisters or any adult 
member of the community were allowed to sit beside them 
during the period of testing. 

All. children were tested individually in their native 


language, Oriya, which is the medium of instruction in_ the 
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primary schools of the state. All the tests were 
administered in the order they have been described in this 
section. After establishing some level of rapport with the 
child, the testing session began. Each test was accompanied 
by a few practice trials at the beginning in order to make 
the instructions clear for the subject. The subjects were 
administered all the tests either in two or three sessions 
separated by 10-15 minutes interval. 
Results and Discussion 

Thes part S organized by the type of skills 
investigated. The first two sections deal with the Piagetian 
concrete operational tasks, and the 
simultaneous-successive-planning battery respectively. In 
both sections, the results of MANOVA, ANOVA, as well as the 
correlational data are presented. The evidence for the 
factorial validity of the simultaneous, and successive 
coding processes is also presented. The next three sections 
describe the results of the cognitive tests (Clustering in 
Free Recall, Serial Short-Term Recall of Locations, and 
Syllogistic Reasoning) which measure cognitive skills 
thought to be promoted by schooling experience. In the sixth 
section, the relationships of simultaneous and successive 
processes with the concrete operational skills are examined. 
The seventh and final section examines the relationships of 
simultaneous and successive processing with the three 


specific cognitive skills. 
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Piagetian Concrete Operational Skills 

The means and the standard deviations of the six 
Piagetian concrete operational tasks are presented in Table 
4, and their intercorrelations in Tables 5, and 6. 
Correlational data: The intercorrelations presented in Table 
5 were derived from the pooled variance-covariance matrices 
of the three young age groups: 4-6 year old nonschooled, 6-8 
year old schooled, and 6-8 year old nonschooled groups. This 
was done by averaging the variance-covariance matrices of 
the three groups, and by pre- and post-multiplying this 
matrix with the inverse of the diagonal matrix of the 
standard deviations of all the six variables. The purpose 
underlying the computation of the correlations in this 
manner was to prevent the age variable from overinfluencing 
the correlations, and also to increase the sample size on 
- which the correlational data are based. The same procedure 
was also adopted in deriving the correlations presented in 
Table 6. 

As may be seen in Table 5 and 6, the intercorrelations 
between the two conservation tasks as well as those between 
the pictorial and verbal forms of Class Inclusion were 
significant. The two forms of Transitivity showed very low 
negative correlations. The concrete form of Transitivity did 
not correlate significantly with either the Conservation or 
Class Inclusion tasks. It may be noted here that the pattern 
of the correlations remained the same when the nonpooled 


correlations were obtained by combining the data of these 
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Table 4 


Means and Standard Deviations of Six Piagetian Tests* 
N = 25 in each group) 


4-6 Sets) 6-6 Cen tos be 

Tests Nsch Nsch Sch Nsch Sci 

Conservation Mean 1.72 2.84 GeO oon S292 
of Length (4) SD 1226 165 ee KOS .40 
Conservation Mean 1.16 1228 abe iets 2200 
of Mass (2) SD 94 89 SOL shaw 200 
Transitivity Mean 3.32 3.84 4.08 4.44 4.56 
(Concrete) (5) SD 1238 94 2h al 91 
Transitivity Mean 1.24 hates 2.00 eget 2202 
(Verbal) (4) SD .99 Joe .80 Bon ie? 
Class Inclusion Mean 1.48 1.48 to. 2200 292 
(Péotornialliv4) SD 100 (Sas iwi26 1.43 lea 
Class Inclusion Mean 2.20 Vaal) 2.88 Sy Sis) Se OU 
(Verbal) (4) SD i OH ie 100) 95 Hei8) 


* Number in parentheses against each test is the maximum 
possible score for that test 
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Intercorrelations (pooled) among Piagetian Tests 


Table 5 


for the Three Younger Age Groups 


(4-6 Nsch, 6-8 Nsch, G6GS83SGhonN =275) 


Variables 


Conservation 
OpeLengtty (cl) 


Conservation 
of Mass (CM) 


Transitivity 
(Concrete) (TRC) 


> 


PRaoS pctv ec 
(TRV) 


(Verbal) 


Chasseioc lus ion 
GPa Cte CLs) 


Classe inclusion 
(Verbal) (CIV) 


CL 


CM 


pits o 


.043 


032 


OES 


Ne 


TRV 


CIP 


.435 
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eaky 


ae eee en ae 
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Intercorrelations (pooled) among Piagetian Tests 


Table 6 


for the Three Nonschooled Groups 
Vl-GeNsch, vo-oiNsch, 


Variables 


Conservation 
of Length (CL) 


Conservation 
of Mass (CM) 


Transitivity 
(Concrete) (TRC) 


Transitiv 


Ley 
(Verbal) (TR 


V) 


Class Inclusion 
eaVeree | easy 


Classelncius ton 
(Verbal) (CIV) 


Ch 


CM 


Oi, 


.034 


Riou 


. 148 


(Op eNscns 


- 200 


MOISES 


0.02 


N=75) 


Pes. 


lb ike 


aGan 


TZ 


size? msifepe!s onems thelees 
Bquo 2 Gbi corso) 
(29=0 7 ‘Ss! -G4 ‘ 
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five groups in several possible ways. The correlational data 
suggest that the concrete operational skill as measured by 
these four tests is multidimensional in nature. 
Factor analysis: The correlational data presented in Tables 
5S and 6 were analyzed using principal components analyses 
and three factors having eigen values greater than 1 were 
rotated to the varimax criterion. The implications of the 
correlational data are further supported by the principal 
components analysis of the six variables (Table 7). The 
three factors in both the analyses were defined by 
Conservation, Class inclusion, ~and “fransitivity tasks 
respectively, suggesting that these three sets of tasks were 
not unidimensional in defining the concrete operational 
skill. When two factors were rotated, instead of three, the 
communalities of the two Transitivity tasks were greatly 
reduced, Mand Pithe | two | factors were defined by the 
Conservation and Class Inclusion tasks respectively. 

Thetpatterntot) loadings on the three’ factors remained 
remarkably consistent when the nonpooled correlations of the 
three young and also the three nonschooled groups were 
analyzed separately using the principal components analysis. 
When the principal components analysis was employed on_ the 
entire sample, or with the preschool group excluded, the 
results were essentially the same. 

The consistency in the pattern of results suggests that 
the skill assessed by these tests is not characteristically 


unidimensional. Thus, success’ in any one of the tasks may 
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not be taken as evidence for the attainment of the concrete 
operational stage. Instead, a variety of concrete 
operational tasks should be used to assess the mastery of 
concrete operations. 

Essential to Piaget’s theory is the fact that each 
cognitive stage reflects a fundamental underlying structure. 
But, within each stage, there exist qualitatively distinct 
developmental substages, characterized by their own logical 
structures. Within the concrete operational stage the age of 
onset of various logical concepts such as_ conservation, 
transitivity, and class inclusion are different, because the 
processes underlying these concepts appear at different 
points in the developmental continuum. These concepts 
develop sequentially rather than in ae parallel fashion. 
Since different processes are involved in the acquisition of 
concrete operational concepts, it is reasonable to expect 
that these tests can be factor analyzed into more than a 
single significant factor. In this respect, the findings of 
the present study were consistent with those of Carlson and 
Weid] (1977), who showed that Piagetian concrete operational 
tests are multifactorial in nature. 

Group differences: The factor pattern of the six Piagetian 
tests provided a rationale for examining the group 
differences on clusters of tests simultaneously, rather than 
on each test separately. Accordingly, the MANOVA was 
employed to analyze the data for the two Conservation tasks, 
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two forms of Transitivity loaded in opposite directions on a 
single factor, they were analyzed separately using ANOVA’s. 

Essentially the five groups constituted an unbalanced 
two dimensional design consisting of three age groups (4-6; 
6-8; 10-12) and two kinds of schooling experience (schooling 
vs. nonschooling). Since the 4-6 age group is a_ preschool 
group, they could not be split on the basis of schooling 
experience. Hence the design was unbalanced. 

Since the analytical procedure adopted in examining 
group differences is not frequently encountered, it will be 
described briefly using as an example, the two Conservation 
tasks. A one-way MANOVA was performed on all the five 
groups. The pooled error’ variance estimate obtained from 
this analysis was used in the denominator to obtain ‘'F’ 
statistics for all the contrasts mentioned below. (This was 
done to guard against uncontrolled Type I error which could 
have been encountered by doing three separate analyses based 
on three different error terms i.e., by excluding the 4-6 
year old group, and comparing the remaining four groups ina 
2 (schooling) X 2 (age) factorial design, and by comparing 
the preschool group separately with younger schooled and 
nonschooled groups. ) 

Following the main analysis, the combined mean of the 
two schooled groups was compared with that of the _ two 
nonschooled groups to obtain the main effects of schooling. 
Similarly, the two younger age (6-8) groups were contrasted 


with the two older age (10-12) groups to obtain the main 
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effects™ of age. For obtaining the school X age interaction, 
the combined mean of the younger nonschooled and older 
schooled groups was compared with that of younger schooled 
and older nonschooled groups. By further post-hoc contrasts, 
the simple effects of schooling at each age level, and the 
simple effects of age separately for the schooled and_ the 
nonschooled samples were calculated. Moreover, the 4-6 year 
old preschool group was compared with each of the younger 
schooled and mnonschooled groups. The analytical procedure 
was essentially the same when ANOVA’s were employed to 
analyze the data for the Transitivity tasks. The ‘F’ values 
yielded by these comparisons are presented in Table 8. 

As may be seen in Table 8, the main effects of age were 
significant for all the Piagetian tasks; neither the main 
effect of schooling nor its interaction with age was 
Significant for any of the Piagetian tests. The simple 
effect of schooling was significant at the older age level 
only for the verbal form of Transitivity, thus implying’ the 
superiority of schooled children for tasks, where the mode 
of presentation is verbal. However, the absence of a 
significant difference between the younger’ schooled and 
nonschooled groups suggests that one year of schooling does 
not significantly improve the ability to deal with tasks 
requiring verbal modes of representation. Since the verbal 
form of Class Inclusion does not demand the same processing 
requirements as that of the verbal form of Transitivity, no 


significant difference was noted between schooled and 
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Statistics Showing the Effects of 


Age (A) and Schooling (B) on Piagetian Tasks 
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Source did Gonsen- = df Glass df Trans. dt#® itans- 
vation ince (Conr }) (Verbal) 

Age (A) 2 7.32** 2) ies) eee sa 7.36** | 4,94 
Schootings(Bhye2 1.36 2 1.54 { <1 { D464 
A 4eB 2 <1 2 <1 | a | 102 
(6-8)Nsch 

VS 2 4.38 2 eal Oe eee 4,54 { <7 
(10-12)Nsch 
(6-8)Sch 

VS f 3.14% 2 8.,36** 1 Pop Se | ona 
(10-12)sch 
(6-8)Nsch 

vs 2 CI 2 <1 | <1 | <a 
(6-8)Sch 
(10-12)Nsch 

vs | 2 he Ws: | Gi | Dae ale 
(10-12) Sch 
(4-6)Nsch 

vs 2 5.43% 2 Teel) | See | oe4e 
(6-8)Nsch 
(4-6)Nsch 

vs 2 8,40** 2.94 | 7. 28** | 7.34** 
(6-8)Sch 
ERror 119 119 120 120 

* p < 5 
*# DD < 1 
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nonschooled groups in Class inclusion. The simple effects of 
age were significant for the Conservation, and the Class 
Inclusion tasks for both the schooled and  nonschooled 
groups. however, compared to 4-6 year old preschooled 
children, both the 6-8 year old schooled and nonschooled 
groups performed at a significantly higher level in the’ two 
SONSehMationm tasks, Stbuts not Brn GlasselnclusToRnVeinvtnts 
respect, the data support the idea_ that conservation 
concepts are attained prior to class inclusion. The results 
suggest that the schooled and nonschooled groups were 
operating at the same developmental level as indexed by 
their performance on Piagetian concrete operational tasks. 

Some alternative ways of analyzing the data were also 
attempted. Since all the Piagetian tasks are measures of 
concrete operational skill, a MANOVA was employed to examine 
group differences on all Six tests considered 
simultaneously. The pattern of results was essentially the 
same as that reported in Table 8. 

Since the verbal mode of presentation is not dictated 
by Piagetian theory, the data for the four tests (excluding 
the two verbal forms) were also analyzed using a MANOVA. The 
results of this analysis were, once again, essentially 
similar to the ones reported above. The results of these 
MANOVA’ s are given in Appendix I1. 

Stage analysis: The most prevalent method of investigation 
in Piagetian research is to use a Chi-square analysis on the 


frequencies © of “subjects who “attain different levels of 
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concrete operational skills in different samples. In order 
to supplement the results obtained from the use of 
parametric statistics, and also to compare the results of 
the present study with those of other investigators, the 
Chi-square technique was also used. The frequencies of 
SUbIeGC SME LOGE HheCU iS itt Onl Gh Mae inamsi tion @L) and 
No-Acquisition (NA) stages for each of the five groups under 
investigation are presented in Table 9. Those subjects who 
scored less than 50% of the maximum possible score for a 
test were in the No-Acquisition stage, whereas those whose 
scores ranged from 50% to 75% were judged to be in the 
Transition stage; all others were in the Acquisition § stage. 
The Chi-square statistics comparing the schooled = and 
nonschooled groups are given in Table 9. None of _ the 
Chi-square values was significant, thus supporting the 
earlier finding that the schooled and nonschooled —- groups 
were performing at an equal level of competence on the 
Piagetian tasks. 

Thes present study supports the findings of earlier 
researchers (Fahrmeier, 1978; Goodnow & Bethon, 1966; 
Kiminyo, 1977; Mermelstein & Shulman, 1967; Nyiti, 1976), 
who reported no direct relationship between schooling and 
the deve lopment of concrete operations. However, the 
findings from Piagetian research have not been consistent. 
Severa ] other studies (Greenfield, 1966; 
Laurendeau-Bendavid, 1977; Okonji, 1971; Owoc, 1973; Philp & 


Kelly, 1974) found that schooled children acquired concrete 
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4-6 6-8 10-12 4-6 6-8 10-12 
AGE AGE 
Figure 1. Percentage of schooled and nonschooled subjects 


in the acquisition stage for various Piagetian Tests. 
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operational concepts much faster and earlier compared to 
nonschooled children. Conflicting findings like these may 
partly be attributed to selection bias. Many studies failed 
to report the sample characteristics of schooled and 
nonschooled groups. Since the demographic characteristics 
that covary with schooling were left uncontrolled in these 
studies, it seems that the influence of schooling on 
concrete operational tasks might have been overestimated. In 
the present study, the schooled and nonschooled groups came 
from a relatively homogeneous sociodemographic background. 
There were also no linguistic or cultural barriers between 
the investigator and the subjects. Since the methodological 
requirements of some earlier studies (Kamara & Easley, 1977; 
Kiminyo, 1977; Nyiti, 1976) were satisfied, iit) “was 
hypothesized that the present findings would be similar to 
that of theirs, and the results conformed closely to this 
hypothesis. 

The percentage of subjects who attained the various 
concrete operational skills are plotted in Figure 1. In 
previous studies, the age of onset of a particular concrete 
operational skill has been regarded as the point at which 
50% of the subjects are judged to have acquired that skill. 
Following the same criterion, the results of this study for 
the four nonverbal forms of Piagetian tasks revealed that 
transitivity and conservation of mass emerged around the age 
of 5 years and 3 months, and were followed by the attainment 


of the conservation of length at about 7 years of age. The 
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class inclusion concept was mastered much later, at eter 
the age of 10. While the verbal mode of transitivity was 
mastered much later in comparison to its concrete form, this 
pattern was reversed for class inclusion performance. The 
fact that the verbal form of class inclusion is easier than 
its concrete form has been demonstrated in previous’ studies 
(Winer, 1974: Winer & Kronberg, 1974: Wohlwill, 1968). This 
finding which has been labeled "verbal facilitation effect" 
was presumably due to the absence of distracting perceptual 
cues present in the pictorial form of Class Inclusion. 

Summary: In concluding this section, three important points 
should be mentioned. First, for all the Piagetian tests, 
significant effects of age were noted; neither the main 
effects of schooling nor its interaction with age were 
Significant. Second, the various Piagetian tests used in 
this study were not homogeneous in measuring what Piaget 
labels as ‘concrete operational skill’. Finally, the order 
of acquisition of the various concrete operational skills 
was as follows: conservation of mass, transitivity, 


conservation of length, and class inclusion. 


Simu]taneous-Successive-Planning Battery 
The means and the standard deviations of the five 
groups on the simultaneous, successive, and planning tasks 
as well as for the Color Naming and the Word Reading tests 
are presented in Table 10. For the present study, the 


labeling of these tests as simultaneous (Figure Copying, 
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Table 10 


ten 


Group Means and SDs of Simultaneous-Successive-Planning 
Battery and Color Naming and Word Reading Scores 


(N = 50 in each group unless otherwise specified) 
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Variables Nsch Nsch Sch Nsch Sel 
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Copying (FC) SD 206 2.89 2.59 See 252.) 
Memory For Mean aw02 16mAa8 ee 0562 19340 S236 
Designs (MFD) SD 6.88 G2o6 ea i] Se 5.04 
Digit Mean 3a06 S78 4.36 3.96 5e0s8 
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Memory for Designs), successive (Digit Span, Auditory Serial 
Recall), and planning (Visual Search, Trail Making) is ad 
hoc, and was done on the basis of the findings of earlier 
work (Ashman, 1978), because these tests have not been given 
to nonschooled children before. Evidence for their factorial 
validity will be presented later. 

The mean Word Reading scores of 6-8 year old (Grade 2), 
and 10-12 year old (Grade 5) children revealed that the two 
groups were reading words at their respective grade levels. 
The mean scores for the Visual Search, and the Trail Making 
Tests are the group averages based on the _ logarithmic 
transformations of the original raw scores. For example, the 
original search time data for the four’ transparencies used 
in the Visual Search Test were transformed logarithmically, 
and were averaged to produce a single score for each 
subject. The group means were calculated on the basis of 
these transformed scores. The purpose in using the 
logarithmic transformation was to prevent any extreme 
reaction time score on ae single trial from adversely 
influencing a subject’s mean score. The same procedure was 
used to calculate the group means for the two forms of _ the 
Trail Making Test. The 4-6, and 6-8 year old nonschooled 
children could not do the ‘card’ form of the Trail Making 
Test. Only 26 schooled children in the 6-8 year age bracket, 
and 10 nonschooled children in the 10-12 year age group 
could complete the ‘card’ form of the Trail Making Test 


(Table 10). 


v 
ts? 10S HhyA auuee rete 


bs «i (petAe# lisa) , no rnned ees anda B este 


19tl169 to e@pnibat? atl Yo etesd ar) eo, sw bri pu 


ine 


neavio weed fon svar zice? sess eauennia , ever nates NOW 


= 


7 
isrre@fost wart! ~~? sonebiv: St ad mab tdo Knlécnouane - a a 
ste! befnezesq ed (liw yitbtisy: 


a 7 
; ah 4 - , : 
,)2°se°! Slo w#sy G-9 tc_se1022 othe boc nsentert a 


ays) abe t9 avttosese" 11207 Te Zo ow Oneors s19W 2quorp 


= 


_ 
cw? set tact? belssver necbi fro 'é sba7@) ble daey St-Of oe oe 
7 


oniview [tel edd Gos doves [eoet) st) 767 as iG0e nesni oT 


sjurntiysool 4% fo bBeaéd ecgatsvE quot ef? ons8: e3eeT 


343 ,slome<s 167% . 261902 ws. [anions enh te eset emotenss 


“ 


beev aslone csoenet! awed acd 167 Sfeb ti foveee Taentorie 

vVilsolimitisege! begictens Siew S287 Aodeed twuat¥ add oni> 
. 

eS (07 Sone signi2 . shuborq of  begetevs- ene aee 


ta e2leod ari? no bels(usies saaw ~ecsem Gudre ~ eril . tostdue - 
ear pnisu oni senguug so" ,¢S%e0e hensotens1! see 
eisitxo yne ° Irave;g of 25w not Sanaa _ otmari3s 
yl s29vbr | mers ieind algnia & tO #s10oe — not t 
26 subaoo a2 ani .s7908 neem 2 ‘dosing & prfonsul ti : 
srii- 0 ani1o* owd ai! 107 enesm =a arid oralygi 01) beg 
beloorinancl bio isdy 8-2 bits .ak edt Steet gniael, Vie oe 
oni Ns (fent adj to mot bs" eng baal ten twos erbia rio ts 

Jergeid ape isey 6-3 sft af sears s stoortoa as te O . t2e" 
quote 29s ‘isey -St-Ol ont mb danbmn 

ls eal 


— deeT prbniot tier Sif to moat 


127 


Correlations and factor analyses: The correlations among 
these cognitive variables were calculated for each group 
separately and are available for inspection in Appendix III. 
Tables 11, and 12 present the pooled correlations of these 
cognitive variables for the three nonschooled and the two 
schooled groups respectively. Since the data for all the 
tests were complete only for the 10-12 year schooled group 
(Grade 5), a separate intercorrelation matrix for this group 
was obtained (Table 13). The pooled correlations in Tables 
alae and 12 were calculated in the manner previously 
descr ibed. 

As may be seen from the correlational data, the 
intercorrelations between Figure Copying and Memory for 
Designs, as well as that beween Digit Span and Auditory 
Serial Recall] here very high. The pattern of the 
correlations among these tests was consistent for all the 
groups. The implications of the correlational data can be 
best examined from the pattern of varimax loadings of these 
tests to be presented next. 

Principal components analyses were employed on the 
correlations presented in Tables 11, 12, and 13, and_ the 
factors with eigen values greater than 1 were rotated to the 
varimax criterion. The results of these analyses are 
presented in Tables 14, 15, and 16. 

As may be seen from Table 14, three factors emerged. 
The first factor was defined by Figure Copying, and Memory 


for Designs, while the second one was defined by Digit Span, 
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Table 11 


Intercorrelations (pooled) among Six Cognitive 
Variables for Nonschooled Groups 
C4=6°Nschmeoec Nsch mls 12 Nsche) N=150) 
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Intercorrelations (pooled) among Eight Cognitive 
Variables for Schooled Groups 
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Table 13 


Intercorrelations (pooled) among Nine Cognitive 
Variables for 10-12 Year Old 
Schooled (Grade 5) Group (N = 50) 


Variables FC MF D DS ASR WR CN VS TMC TMN 
Figure 
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and Auditory Serial Recall. These two factors were labeled 
simultaneous, and successive processing respectively, and 
conform closely to the pattern established in previous 
research Das Kirby, & Jarman, 497.542 91979) 25 ihe 
interpretation of the third factor was rather difficult, as 
the two tests (Color Naming and Visual Search) that load on 
this factor have been identified in previous research as 
defining ‘speed’ and ‘planning’ factors respectively. In 
several studies (Das, Kirby, & Jarman, 1975, 1979; Jarman, 
1975; Kirby, 1976), Color Naming was found to be a ' speed’ 
task, and in Ashman’s (1978) study, Visual Search was’ taken 
as a measure of ‘planning’. Thus, one would not expect these 
two tests to load on a single factor. The third factor might 
best be viewed as a ’ speed’ factor. However, in interpreting 
the ‘speed’ factor for this sample, one should not impose 
the connotation of the ‘speed’ factor obtained with the 
Canadian sample, on which earlier studies were based. The 
nonschooled subjects in the present sample were not very 
familiar with the names of the four colors. Some of the 
subjects took an extended series of practice trials to name 
the colors. Therefore, it may be viewed that color naming 
for this sample was a cognitive task demanding processing 
requirements which were not observed with the Canadian 
sample. 

Four factors emerged when the principal components 
analysis was employed on the schooled children only (Table 


15). The first two factors in Table 15 were defined as 
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Table 14 


Principal Components Analysis with Varimax 
Rotation for the Nonschooled Groups (N = 150) 


Factor 
Variables 
] i eo 

Figure Copying 944 ao) -,084 
Memory For Designs .934 e163 -.084 
Digit Span moa sh) -.084 
Auditory Serial Recall  .177 .899 =a O 
Color Naming =$140 mie JOE 
Visual Serach -.024 ree noe 
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Table 15 


Principal Components Analysis with Varimax 
Rotation for the Schooled Groups (N = 100) * 


Factors 
Variables 
I if Pit IV h2 
Figure Copying ee eh . 880 F015 SO MEL 
02 2) eee ae) eee os ee) Oe) 
Memory For Designs 042 .890 7.003 2086 .801 
(0S orien 5057 mee en 5 eG O02 emo 16% 
Digit Span .899 =.026 a Oey Oe .814 
(7929) Sis. OOS) amas. 124) e@a070) ) eee4) 
Auditory Serial Recall .907 Gls 6 .018 4 2 848 
eS OS OOO) Ser pene oe ey 
Color Naming a Best ae 20 Sa = V1OKs fas 
one 03.5)) M315) 0 wiee92)) “CRA ) 
Visual Serach em - .096 . 060 .920 . 869 
ven O54 ico Oia P02 Cie S ol) meme 4) 
Trail Making (Number) -.377 -.419 mid Gon ee 430 2532 
IC fall ETA) Reece eee 88) eel 7) 2) 
Word Reading F203 . 164 845 =. U7 .814 


peOtTmlOtal Variance 24.827 22,893 16.781 13.499 
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* The loadings inside parentheses were obtained, when 
Word Reading Test was excluded from the battery 
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Principal Components Analysis with Varimax 
Rotation for the i year old schooled sample 
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Variables 


Figure Copying 

Memory For Designs 
Digit Span 

Auditory Serial Recal] 
Visual Serach 

Trail Making (Cards) 
Trail Making (Number ) 
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successive and simultaneous processing respectively. The 
factor loadings reported in parentheses in Table 15 were 
derived by excluding the Word Reading Test from the battery. 
The highest loading on the third factor was that of Word 
Reading Test, followed by that of Color Naming, and Trail 
Making (Number ) . ihis@ifiactoreicould Pbhedinamedaeaschool 
beauning vetactormastthenatestsm, that® load .onlethisiefacitor 
demand skills taught in schools. The Color Naming task, as 
noted previously, also behaved as a cognitive task. The 
fourth factor may be labeled as ‘speed of processing’ , which 


was defined by Visual Search, Color Naming, and Trail Making 


(Number). The pattern of results did not change when Color 
Naming was excluded from the battery. In all the previous 
- forms of analyses, the simultaneous and successive 


processing factors emerged clearly. The Visual Search and 
Trail Making did not measure ‘planning’ as it did with the 
Canadian sample. One of the planning tasks, Trail Making 
(number) had moderate loadings on the simultaneous and 
succesive factors. The fact that the Word Reading score had 
a moderate correlation with the successive factor implies 
that successive processing is largely involved in word 
reading skill. 

Table 16 reports the varimax loadings of seven tests on 
three significant factors. The first and the second factors 
were defined by the successive and simultaneous’ tasks 
respectively. The Visual Search, and the two forms of Trail 


Making loaded on the third factor. On the basis of the 
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findings reported in previous research, this factor could be 
labeled a ‘planning’ factor. When Word Reading and Color 
Naming Tests were included in the battery, the former had a 
considerably high loading on the ’successive’ factor, and 
the latter had a moderate loading on the ‘planning’ factor 
(Appendix 111). The correlation of Word Reading scores with 
successive processing indicated, once again, the importance 
of successive coding process in word reading skill. 

In summarizing the factor analytic results, it should 
be noted that the emergence of simultaneous and successive 
processing as two independent factors was clear for all the 
groups. Secondly, for the nonschooled sample the emergence 
CfLiraw epildnningeuefacton@awaseinot™ possible mm finally: a 
‘planning’ factor was established only for the older 
schooled (Grade 5) children. The results of these analyses 
closely conform to the hypotheses stated earlier except that 
it was not anticipated that the Color Naming task would be 
defined as a cognitive task at the same level as that of 
Visual Search and Trail Making. 

For the nonschooled sample, a ‘planning’ factor did not 
emerge, as this factor was not completely independent of the 
Color Naming Test, which has been regarded in previous 
research as defining a ‘speed’ factor (Das, Kirby, & Jarman, 
1975, 1979). In order for the Color Naming Test to be 
uncorrelated with the ‘planning’ factor, the naming of 
colors needs to be spontaneous and automatic. This criterion 


was not satisfied by the nonschooled sample in the present 
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process, its emergence as a separate independent entity from 
a lower level skill such as color naming would only be 
possible for a sample, who can engage in complex cognitive 
operations. Conversely, the ‘planning’ factor was reduced to 
a factor called ‘speed’ for the nonschooled sample. But for 
the wel0- 12 Sevyearotoldarschooledy Grade 5) chistdren) the 
emergence of a ‘planning’ factor was somewhat clearer, as 
these subjects were capable of carrying a higher level. of 
cognitive operation. In this respect, the findings were 
consistent with those of Ashman (1978), who was able to 
demonstrate the emergence of three independent factors, 
called simultaneous, successive, and planning with Grade 8 
Canadian children. 

Group differences: The factor analytic results provided a 
rationale for examining group differences on clusters of 
tests that define different processing requirements 
according) tog the suintormation=integnation ‘model of Das, 
Kirby, and Jarman G1979 Accordingly, multivariate analyses 
of variance were employed for examining group differences on 
simultaneous and successive processing. Since, Visual Search 
ancy’ iirai lim Making tedidagnotyeciiusters together forall athe 
groups, the data for these tests were analyzed using one-way 
analyses of variance. The analytical procedure adopted to 
extrapolate the influence of schooling, age, and_ their 
interaction was identical to that described earlier in this 


section. 
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The results of the univariate and multivariate analyses 
of variance are presented in Tables 17, and 18. The main 
effects of schooling and age as well as their interaction 
were found to be significant for simultaneous and successive 
processing” (Table 17). The significant interaction of 
schooling and age arises from the fact that the difference 
between schooled and nonschoo ]led children becomes 
increasingly wider through successive years of schooling. 
For both the coding processes, the post-hoc contrasts 
revealed that schooled children performed at a significantly 
higher level than their nonschooled counterparts at both the 
age levels. Similarly, the simple effects of age were also 
significant for schooled and nonschooled samples on. both 
coding processes. Compared to the preschooled children, the 
younger schooled group (Grade 2) was superior in both coding 
processes, whereas the younger nonschooled group was better 
only in simultaneous processing. Thus, the initial year of 
schooling had significant influence on both the coding 
processes, and more so on successive than on_- simultaneous. 
Comparison of 6-8 year old schooled (Grade 2) with 10-12 
year old mnonschooled children revealed that both were 
similar in simultaneous processing, but the former were 
Superior in successive processing. This, once again, 
indicated a strong impact of schooling on successive 
processing. 

The analyses of group differences on Visual Search and 


Color Naming are presented in Table 18. Since, Visual Search 
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Table 17 


A Summary of ‘F’ Statistics from MANOVA Showing 
the Effects of Age (A) and Schooling (B) on 
Simultaneous and Successive Tasks 


Source df Simultaneous Successive 
Age (A) 2 33.78** 21.92** 
Schooling (B) 2 33.87%** 47 .54** 
Oe as 2 9.74*x 4.04 


(6-8)Nsch vs (10-12)Nsch 2 4.37% 4.64* 
(6=e 1 Sch vs a0t-t205ch 2) 39.16** 21.33%** 
(6-8)Nsch vs (6-8)Sch 2 3.65% $2 15%% 
ro=to rNSeh Vseu 1O0mt2) Sen. 2 39.97** 39.43 
(6-8)Sch vs (10-12)Nsch 2 1.60 3.91% 
(Sch > Nsch) 

(4-6)Nsch vs (6-8)Nsch 2 18.13% <4 
(4-6)Nsch vs (6-8)Sch 2 36 .63** 13.78** 
Error 244 
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Table 18 


A Summary of 'F’ Statistics from ANOVA Showing 
the Effects of Age (A) and Schooling (B) on 
Visual Search and Color Naming 


Source df Visual Color 
Search Naming 
Age (A) 1 3.65 20.35** 
Schooling (B) 1 15.70** 65.42** 
exer B | 7.37** in93 
(6-8)Nsch vs (10-12)Nsch 1 <1 4.87* 
C28 Sch ivselt0-12)Sch 1 10.83** da? 4a 
(6-8)Nsch vs (6-8)Sch 1 <1 22.44% 
BiDJ12INseh vVswl 10 =12))\Schi ttl 22.39%** 44,.91** 
(6-8)Sch vs (10-12)Nsch | 2ee07 6.40* 
(Sch < Nsch) 

(4-6)Nsch vs (6-8)Nsch 1 7.93** 11.37** 
(4-6)Nsch vs (6-8)Sch 1 13.61** 65.76** 
Error 245 

Hroe<s. OS 

** p < .01 
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and Trail Making did not define a ‘planning’ factor in all 
groups, the interpretation of group differences on these 
tests will only be made with respect to the specific skills 
tapped by these tests. 

hon) Miisual@esearch3s thel.significant inf luence of 
schooling as well as its interaction with age was noted; the 
effect of age was not significant. Further post-hoc 
contrasts revealed significant differences in this search 
skill beween the older schooled and nonschooled groups’ in 
favor of the former. The simple effect of age was 
significant only for the schooled population. Both the 
younger schooled and nonschooled groups were superior to the 
preschooled group in this test, which requires subjects’ to 
make analysis of many visual patterns and to find out the 
one that is similar to the target pattern. The results 
revealed that schooling influences the ability to make an 
analysis of the visual patterns, and in this respect’ the 
findings conform closely to those of Super (cited in 
Stevensonue twat , £1975)" 

The performance on the Color Naming test, which has 
been labeled as a cogntive task for this sample, was 
inf luenced by both schooling and maturation. ©All the 
contrasts mentioned in Table 18 were significant except that 
schooling did not interact with age in influencing color 
napindgedaomlity. since, for many subjects, the -ability to 
name the colors was not spontaneous, they were given an 


extended series of practice trials to label the colors 


- tte 103367 igritnnetg® ‘ev | 

7 sear? ne esone7sitih quoi to fermietaiqns 
aliiade oftfoeqe |ani o} Joeqes1 Arty poe bind tf 
atest sesrit ie _ 


~~] 


Io) }«8©—s- So reu htt tcaolrtinpte gt \fonsed teuek¥ 407 7 
afi -tedon caw ops fiétw note win! eff ep Phew an ent loose _ 
cort-taon ditui .insoitingie Jon ieaw spe to. .fostie” = 
foresee elas nt esonesettin insortingte balesver slasrinos” - 
n sitet bstoaorseshon bos bal sorge teble sd? neewad al = 
egw e098 70 267759 Stomee. aril . 98mNeT on? to ve 
eft nted . not ah befocrioe sf! as} Yino insot?ingte - 
sit o7 YetrsqQue S146eW eaLc {pp bsloorsenon bos bel ooroe A eas SF 
of elfoetdue -2ettdge. doertw .t2s? afi ni quow eaiocdiaennl 7 


ari) foo boi? of bons 27%s31ea. (eve ly MA +6 2 hex eng (3 one : 


atfuse, $dT .melisa Jeoist «sil of  “aehtare at tent" efte - 
1 Seiten oi vittirds. etl seansulini pn 'oartoe i sit? be! en 
a! ‘Yasqzas eft mr Ons .enweltea lebaty eat Fo atayiens —s 


‘ 


nf oeiis!' “sque to sega? oF iisbato nrAatnes spnibatt - 

| (v8) , fe te noans et2 7 

260 Apifw ,j2e7 ontasy 761900: sai no sorumdxeq ont ” a 

asw- ofeime aint 10% west eviingo>s § 26. igat ede Fea 

a4? (PA Taotiswiem’ bre pit laadoe n¥od, “a monet 
jeri? I990x8 insottingte stsw Bt sfast int aaron 

velos Gntsraul Tay nf segs Mt tw eagle bi> ea? 

oF yiiitde sry «@ipet due ‘yin ap0re ‘N | 

"é Cia ea Yer Casasiarsah en fe 

Palani * fede os ery 


142 


appropriately. Hence, for this sample, group differences’ in 
color naming implies the speed of applying newly learned 
skills in test situations. So the influence of schooling and 
age on color naming ability should be made in the context of 
the skill measured by this test. 

Since, the data for the two forms of Trail Making were 
not available for all the subjects, the analyses were 
confined to limited groups and a limited number of subjects. 
The number of subjects who were able to complete this’ test 
is given in Table 10. An ANOVA’ on Trail Making scores 
between 6-8 year old (Grade 2) and 10-12 year old (Grade 5) 
schooled children revealed a significant difference in favor 
ohetne Patterns vi 1298 (=o69 ? 2c <40 1 eelnethessecard therm fof 
the Trail Making Test, older schooled (Grade 5) children 
also performed at a significantly higher level in comparison 
to younger schooled (Grade 2) children (F1,83 = 34.07; 
p<.01). The younger schooled subjects were similar to the 
older nonschooled group (F1,83 < 1). The correlation beween 
the two forms of the Trail Making Test were .27, and .23 for 
the schooled children in younger and older’ age groups 
respectively. In summary, it can be said that the specific 
functional skill measured by Trail Making, i.e., the ability 
to form a linear ordering of a randomly presented set of 
stimuli, is considerably facilitated by schooling 
experience. 

Summary: Before concluding this section, some important 


findings should be noted. First, simultaneous and successive 
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processing seemed to increase both as a function of age and 
educational experience. In this respect, the results were 
unlike those obtained with Piagetian concrete operational 
skills which improved with age but not as a function of 
schooling experience. Secondly, from the factor analytic 
investigation, simultaneous and successive processes 
appeared to emerge as two clearly and independently defined 
coding processes for all _ the groups. Thirdly, the Visual 
Search and Trail Making tests did not define a factor called 
‘Planning’ in all the groups, as was obtained in earlier 
research (Ashman, 1978) with the Canadian sample. However, a 
factor similar to ‘planning’ emerged for the older schooled 
group. Fourthly, the functional skills assessed by these two 
tests (Visual Search and Trail Making) were found to be 
significantly influenced by schooling but not by maturation. 
Finally, the significant relationship between the word 
reading score and the two. successive tasks indicated _ the 
importance of successive processing in reading skill, which 


is fostered in the first few years of schooling. 


Clustering in Free Recall 
Bousfield’s (1953) ratio of repetition (RR) index was 
used in this study as the measure of clustering. A review of 
various measures of clustering (Dalrymple-Alford, 1970; 
Frankel & Cole, 1973; Frender & Doubilet, 1974; Hubert & 
Levin, 1980; Roenker, Thompson, & Brown, 1971; Shuell, 1969) 


dictated the adoption of Bousfield’s measure of clustering 
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index for the reasons mentioned below. The three frequently 
used mesures of clustering are Bousfield’s RR index, Frankel 
and Cole’s 2Z score, and Roenker, Thompson’ and Brown’s 
Adjusted Clustering Score (ARC). The formula used to compute 
Z score is not only complicated, but also does not specify 
fixed upper or lower’ boundaries of the (i scores. 
Furthermore, the Z score measure can sometimes underestimate 
the subject's use of categorical structure, as it does not 
take into account the number of categories in the original 
stimulus list (Frender & Doubilet, 1974). The adjusted ratio 
of clustering (ARC) score proposed by Roenker et al. (1971) 
suffers from similar difficulties. The appropriateness of 
the ARC score is also called into question in developmental 
research where a small number of items are _ frequently 
recalled. On the other hand, Bousfield’s RR is independent 
of the number of words sampled, and its expected value can 
be determined by a simple formula. 


Bousfield’s RR is calculated by dividing the number of 


/ / 


repetitions (r) in subjects’ recall by (n-1), where 'n’ is 
the number of words in the recall output. Shuell (1969), 
using some actual data, showed that the RR index had a 
smaller correlation with the number of words recalled than 
did other clustering indices with which he compared it. 
Besides having these desirable properties, the RR_ index 
correlates in the high .90s with the Z score advocated by 
Frankel and Cole (1971). In the light of this evidence, it 


was considered desirable to use the RR formula in scoring 
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the recall protocols. It was also found in the present study 
that the RR measure had a near zero correlation (r =  .037) 
with the length of the recall output on the 3rd trial over 
all the groups. 

The mean clustering scores of the five groups before 
(3rd trial) and after (4th trial) verbal cuing are reported 
in lable Wdee@vand@sareanplottedamingkiqurea2s Af2 (age) xX 2 
(schooling) X 2 (repeated measures on 3rd and 4th trials) 
was employed to analyze the data. The results of this 
analysis are presented in Table 20. 

Both age and schooling interacted with the repeated 
measures, i.e., the clustering index obtained before = and 
after verbal cuing was done. Further post-hoc contrasts 
revealed that there were no significant differences between 
the schooled and nonschooled groups (F1,96 = 1.10, p>.05), 
or between younger and older subjects (F1,96 <1) in the 
clustering index before verbal cuing was done. However, as a 
result of verbal cuing, recall output tended to _ show 
MIcteaseccecllsterind afor stheaschoo led. (hin 960=85249 pn ces) 
but not for the nonschooled children (F1,96 <1). Similarly, 
older children profited from verbal cuing (F1,96 = 16.29, 
DOU memwhislesyounger sichiidréenusdid. not 7 (F1,965 == 1.08, 
p>.05). The maximum improvement in clustering was noticed 
for the older schooled children. 

Although, grade is a key variable associated with 
spontaneous clustering of the recall output, its effect does 


not become prominent until subjects have experienced some 
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Table 19 


Group Means and Standard ‘Deviations of 
Clustering Scores Before and After 
Verbal Cuing (N = 25 in each group) 


Before Verbal Cuing BT ver Verba iecuinig 

(Srd Trial) (4th Trial) 
Groups 

Mean SD Mean SD 
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Table 20 


Summary of Analysis of Variance 
for Clustering in Free Recall] 


Source df MS F 

Between Subjects 99 
Age (A) 1 3.0 5. 88* 
School (B) 1 .036 pales 
[Ne es) 1 nU27 1.24 
Subj w orp 96 022 
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amount of secondary level education. In this respect the 
Eincgngeot + theapresent s tidyeriss consistent tiwith Wthaterof 
other researches conducted in Liberia, and Mexico (Cole et 
gine i9/a5 Sharp tetwal.wed979)mlihnetdatal however, did not 
support the findings of Cole and his associates with regard 
to the effect of verbal cuing on the semantic organization 
of the recall output. They observed that providing the 
Liberian subjects (grades 2 to 6) with category names both 
at the time of presentation and recall did not enhance 
cHUSTERINgGeinecthei rn erecah Ptoutpute ether! results’ ‘of the 
present study revealed that schooled subjects with a range 
of 2-5 years of education could reliably use the 
experimenter’s classification scheme, when provided with the 
category names at the time of presentation and recall, but 
there was no reliable increase in the length of the recall 
eutputeas Bae result’ OfsesverbalP@*cuing: By i*providing the 
category names, the experimenter made explicit the structure 
of the stimulus array, which the schooled children could 
utilize to their advantage, but the nonschooled children 
could nor 

It is rather difficult to tell whether improvement in 
clustering was due to the school children’s ability to 
follow experimenter’s instructions -or it was due toa 
generalized effect of the formal linguistic system enforced 
in schools, which the experimenter evoked by supplying 
category names. The results, however, demonstrated that 


while both schooled and nonschooled groups failed to 


" a y= 
eb : : ei 


= - : . 


oft toseqee aint) nl .nofisoube inde ‘ersbroves 
Yo tari ttiw inetefenes at bate tese7q ont * 
's sf09!) cotxa¥ brs ,stosdii nr betoutines nul 
tor bth .taveword .stsb eT (078! « Te de qed ever, 
biepe1 difw iesistzveges ate brs shed 16 apnfbnit ort? ee 
nelfestnspic sijinetes add no omnis 1 acivev to toette edt of 
of? gnibivosg fen? beyieedo werll - iuqtue [isoes sft to 


e.* 


ated 2enen yieopetan Wiw (9 of & eebsag) efoetdue netrvedrl 
sonsrina ton bib [fsos1 tors rneiighweaesq@ Fo smi} ant ts) . 
eit Fo atiuee > ad?  ifupiue !fsoey tent nt ont stadia 
wonas s Altw atosidve Beioetoée lent beleeven — yvbute inezeng 
en eeu etdhnean bios notissubs To 21698Y é-$ to 
an] dttw bebiyvorg netw ,emertoe nol tsortregsis 2 "1eInemtjeqne 
tad [f'sees bre notig¢neesig tc smh?- say U6 sonen yropeksa: 
soe of) to -cdj)ons! ani. nj-e3eorer) sia@site-oan 2cew © sverid 
sgt peniiivetq V8. .~erruo isdtev to Fiwee? 6 oes tuqie : 
satay 2 edt dt ot fqas-ebem ne triémt 1@Rm— ord, esmeri vrogelae ; 
bru: ngdtbt Pas. ‘betooted ert aotaw” Yew. cuhumise’ at Yo 
navel itio bsicoodaenen aAr dud» spetosven Wars. of estitiu — 

oe signa 
ni Mnemayorgnt 1altedw 1/430) Thor AS Ameen et es 
of ulel oe 2 naAbl tis Fadrioe: sry C1 sub Baw : 
So wb eaw Fh 30 enot roustgat ‘al enontineen Wc 
basidias meteye oh terupert Fentwo't ada enue: 
ariviqque vd. beleys 19 trent agKe bee tua 
Tei} betetiamomsp , sevawerl pening 
OF ‘batist — es 


150 


spontaneous ly utilize the semantic information of the 
stimulus list as a means of organizing recall, it was only 
the schooled children who showed sensitivity to the semantic 
structure, when it was made explicit to them. 

In the fifth trial (constrained recall), the subjects 
were told the category names at the time of presentation and 
recall, and were asked to recall all the items from one 
category, which was then followed by asking subjects’ to 
recall items from a_ second category, and so on. Because, 
constrained recall shows perfect clustering by definition, 
the importance of this’ trial was to examine the relative 
influence of age and schooling on the number’ of words 
recalled. 

The analysis of variance employed on the number. of 
words recalled on the fifth trial revealed a significant 
ettectsor age (F1,120 = 25561, 9p<.001): ‘neither the main 
entecte or escnooling  (Fiai20 <i) nor itssinteraction with 
age (F1,120 <1) was significant. The mean number of items 
recalled by the two schooled and two nonschooled groups 
under this constrained recall procedure were 12.96, and 
12.48 respectively. Thus, the length of the recall output 
remained unaffected by 2-5 years of formal educational 
experience, while a significant developmental trend was 
noticed in this respect. 

Summary: In summary, consistent with the findings of Cole 
and his associates, schooled children with a range of 2-5 


years of formal education were not superior to their 
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nonschoo led counterparts in demonstrating spontaneous 
clustering. But unlike their observation, verbal cuing at 
the time of presentation and recall resulted in improved 
clustering for the schooled but not for the nonschooled 
children in the present sample. No significant differences 
were observed between schooled and nonschooled groups with 
respect to the number of words recalled when the category 
names were explicitly provided by the experimenter. Thus, 
the influence of schooling was not observed either with 
bespect sto the Wengths@of thesweecall output, orrein the 
spontaneous utilization of the semantic information of the 
stimulus list to be remembered. When the stimulus array was 
partially structured by providing category names as cues, 
only the schooled children could effectively utilize this 
information towards enhancing clustering in the recall 


output. 


Serial Short-Term Recall of Locations 

The group means and the standard deviations for the 
overall recall as well as for the primacy, middle-positions, 
and the recency recall are presented in Table 21, = and 
plotted in Figure 3. The statistical procedure used to 
obtain the matn effects of schooling, age and their 
interactions was identical to that described earlier. 
Post-hoc contrasts were used to obtain the simple effects of 
age and schooling and to further specify differences between 


relevant groups. The ‘F’ values yielded by these anlayses 
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Table 21 


Group Means (proportion correct) and SDs 
for Serial Short-Term Recal] 
(N = 25 in each Group) 


Groups Total Primacy Middle- Recency 
Positions 
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A Summary of ’ F’ 


Statistics Showing 


thestitects of Age a Ay ands Schoo) ings .b ) on 
Serial Short-Term Recall Measures 
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are presented in Table 22. 

The main effects of schooling, and age as well as their 
interactions were not significant for the overall recall. 
Further analyses revealed that neither the simple effects of 
age nor schooling was significant (Table 22). Compared to 
the 4-6 year old nonschooled children, the remaining four 
groups except 6-8 year old nonschooled children were higher 
in theierreover aii recall. inusteethes genéeraleememory 
proficiency increased as a function of age in the 5-7 year 
age bracket, and remained invariant with age thereafter. No 
Significant differences were observed between schooled and 
nonschooled groups, and in this respect the findings were in 
accordance with those of Wagner (1978), who found no 
significant influence of schooling before the age of 12. 

Of special interest to the study were the within-trial 
sources of varying effects of age and schooling. As 
expected, the mean recency recall was higher in comparison 
to the primacy’ .and middle-positions= recall in all the 
groups. The serial position data obtained with the present 
sample replicated the studies of Wagner (1974, 1978). The 
recency recall does not require a spontaneous application of 
active cognitive strategies as items at the end of the list 
can be retrieved more or less automatically from short-term 
or ‘echoic’ memor y (Hagen, 1971). The results were 
consistent with previous research in that the recency 
recall, which is regarded as a measure of structural 


features of memory remained invariant with age or schooling 
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experience. It seems plausible, and is consistent with 
previous research that recency or ‘echoic’ memory may be a 
universal memory phenomenon, which can be effectively 
utilized by young and old, schooled and nonschooled 
subjects. 

For primacy recall, there was a significant main effect 
of age only, thus suggesting a developmental trend in_ the 
primacy effect, which has been regarded as a measure of 
control processes in memory (Atkinson & Shiffrin, 1968). 
Further simple effects tests revealed no significant 
differences between the schooled and the nonschooled groups 
at either age level. Since the primacy effect is closely 
related to verbally mediated rehearsal strategies, it is 
suggested that 2 to 5 years of formal education does not 
reliably increase the use of such active cognitive 
strategies. Wagner also did not observe the influence of 
schooling on control processes before the age of 12 years. 
The data, however, did not support Wagner’s view that higher 
level memory strategies such as rehearsal develop as a 
function of education, and not of maturation alone. The 
significant effect of age suggested that age-related changes 
in control processes of memory such as rehearsal may occur 
as a function of age only. 

Summary: In summary, three important findings should be 
noted. First, the serial position curves obtained with’ the 
present sample replicated the studies of Wagner. Second, as 


expected and consistent with the previous research the 
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structural aspects of memory as reflected in recency recall 
per formance remained invariant with age or schooling 
experience. Thirdly, it was found that age in the absence of 
schooling may contribute towards the development of control 
processes in memory such as_ rehearsal which is closely 


linked with the primacy effect. 


Syllogistic Reasoning 

The means and the standard deviations of the five 
groups for seven different types of syllogisms are presented 
in Table 23. The results of the analyses of variance for 
each type of syllogism as well as for the total are given in 
Table 24. The statistical procedure adopted to obtain the 
main effects of schooling and age as well as their 
interaction was identical to that described earlier. 

For the totat number of syllogisms solved, the main 
effect of age was significant, thus implying a developmental] 
trend in verbal-logical reasoning ability; however, neither 
thegamaim enzects ofeschoolingsnor itseintéraction with age 
was significant. The results indicated that schooled and 
nonschooled children did not differ in the total number of 
syllogisms, they were able to solve. 

The interaction Of schooling and age was not 
significant for any of the seven different types ay) 
syllogisms. Significant effects of age were obtained only 
for the unfamiliar and the conjunctive types. Comparison. of 


schoo led and nonschooled groups on various’ types. of 
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syllogisms revealed that the schooled children were superior 
in solving conjunctive syllogisms, whereas the nonschooled 
children were better in solving syllogisms that were 
contrary to experience. For all other types of syllogisms, 
no significant differences were obtained between the 
schooled and nonschooled groups. 

An examination of the simple effects of age and 
schooling for the conjunctive type revealed that schooled 
children were superior to their nonschooled counterparts at 
both age levels, and that older children did better’ than 
younger children only in the nonschooled sample. For the 
syllogisms that were contrary to subjects’ experience, the 
simple effect of schooling was significant for the younger 
age group in favor of the nonschooled children. 

The present findings are not in accordance with those 
obtained from earlier research (Cole, Gay, Glick, and Sharp, 
Lorde Poonam 1979 sesluriaw 1976-3 Scribner. 197 /eeSharpret 
al, 1979). In all the previous researches, schooling has 
been demonstrated to be a variable favorably influencing 
subjects’ ability to solve verbal-logical problems. However, 
the basis for the superiority of schooled children in 
verbal-logical reasoning was by no means clear. It was 
speculated that differences in syllogistic reasoning is not 
in terms of logical reasoning, but rather in_= subject’s 
willingness to accept a syllogism as a_e self-contained 
problem from which inferences can be drawn (Rogoff, 1981). 


Thus, refusal of the basic premise, which reflects subjects’ 
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unwillingness to. treat spe syllogistic reasoning task as a 
self-contained hypothetical problem would result in an 
incorrect solution. Some of the schooled children in the 
present sample were unwilling to accept the basic premises 
read out by the experimenter, as these premises were not 
congruent with their Knowledge acquired in school. The 
sy1logisms that were contrary to experience’ provided 
situations, where the schooled children applied their 
school-based learning to refute the basic premises, and 
hence did poorly in comparison with nonschooled children. 
Simylanly, MOfors@ithes syhlogismsieinrythe artificial: 
category, schooled children were slightly inferior to their 
nonschooled counterparts. In response to a problem such as 
"Those having legs can walk; if trees would have legs, would 
they be able to walk or not?", some schooled children 
replied "No". They justified their response by saying that 
"trees depend on soil for their food, which they gather 
through their roots. If they would start walking, the roots 


would be severed, in which case they would die." Similarly, 
the problem, "Those having wings can fly; If dogs would have 
wings, would they be able to fly or not ?", was incorrectly 
solved by 20% of the 10-12 year old schooled (grade 5) 
children, whereas all the 10-12 year old nonschooled 
children were able to solve it correctly. When asked _ for 
Hustifteation? @somes ofutthe uschooledtechi ldrensbrought itn 


their school-based Knowledge, and made a comparison. of _ the 


bone structure and weight of dogs and birds. Since, birds 
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have lighter bone, and weigh less compared to dogs, it was 
wudgedsthattonivye birdsr@can® fly @and tdogs Tcannotwer This) 
schooled children were unwilling to treat some syllogisms as 
self-contained logical units, and brought in their normative 
Knowledge acquired in schools either to refute or judge the 
validity of certain premises. The refusal of the basic 
premises was not possible for the conjunctive’ type of 
syllogisms. Therefore, schooled children responded to. the 
rules contained in the premises, and were superior to 
nonschooled groups. The results indicated that schoo |} 
learning may not always’ be facilitatory in its effect in 
solving certain Kinds of syllogisms. Consistent with the 
present finding, Bickersteth (1979) observed similar 
response patterns among Grade 4-6 children in Sierra Leone. 
Some schooled subjects and older children treated the 
syllogistic reasoning task as _ representing a problem 
Situation) thatearequired "as solution vee@erathers than eas (a 
question to be answered on the basis of the rules contained 
within the premises. Wherever possible, the schooled 
children considered the experimental setting as a_ situation 
where they could demonstrate their school-based Knowledge to 
the experimenter. One syllogism in the implicative category 
read, "So that Rama Babu might be able to carry rice from 
his village to the nearest town, he needs a cart and _= some 
bags; he has the bags, but he does not have the cart; can he 
carry his rice or not?" The older and the schooled subjects 


solved the problem by saying "Yes, he can carry his rice by 
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hiring a truck, or borrowing a cart from his neighbor.” They 
were assimilating the problem contents into their personal 
experience in terms of what they could do, if they were 
faced with a problem situation like the one posed by _ the 
experimenter. 

There were five syllogisms for which school based 
learning interfered with a correct solution: one in the 
‘familiar’ category, two that were ‘contary to experience’ , 
and two that were ‘artificial’. One syllogism in_ the 
implicative category was perceived as a problem. situation 
that needed to be solved. The mean performance of the 
schooled subjects in these syllogisms was’ slightly poorer 
than that of nonschooled groups (Table 23). Therefore, their 
overall score was depressed, and no significant difference 
was observed between the schooled and nonschooled groups. 

The data of the present study suggest that four’ years 
of formal education in this culture does not significantly 
improve verbal-logical reasoning on these tasks. However, 
one might possibly argue that the problems were easy 
compared to those used by previous researchers, and 
therefore, were not sensitive enough to capture’ the 
influence of schooling. It may be seen from Appendix I that 
the nature and format of the items used in the present study 
was highly similar, and in some cases identical to those 
used by previous investigators (Bickersteth, 1979; Fobih, 
1979: Luria, 1976; Sharp et al., 1979). Since there was no 


prior Knowledge with regard to how these subjects would 
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‘handle’ syllogisms, the content and the format of the items 
were deliberately chosen to be: similar to that of other 
research . It is, therefore, suggested that a relatively 
difficult set of items, possibly in the format of classical 
sy1llogisms (Scribner, 11975) sshouldeebes used? any future 
research in order to isolate the effect of age and 
schooling. 

Keccondingmiorlunia (97) mverbatellogical¥reasoningratis 
a fundamental and basic aspect of cognition, which is shaped 
by the socio-historical experiences of the subjects. On the 
basis of this assumption, how would one expect 3 to 4 years 
of formal schooling to completely alter the characteristics 
of such a basic cognitive mechanism? Unless the mechanism by 
which a relatively low level of education can effect such a 
radical change can be specified, the cognitive superiority 
of schooled children might always be attributed to factors 
that covary wrehe tschoo lange’ Om thes yothners ihandsi othe 
contribution of specific cultural experiences may appear to 
be important as cultures differ in the way they ‘amplify’, 
or ‘modify’ processes of cognition. This statement is. also 
borne out by Sharp et al.’s (1979) observation that 

some experience other than education, however, must 

inf luence responses in this Kind of situation 

because the Mayan adults from Ticul (Mexico) respond 

significantly better from a comparable population 

from the smaller, more traditional town of Ramonal 
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So far as the present finding is concerned, an absence 
of schooling effect could be attributed to a relatively 
higher level of performance of nonschooled children in 
comparison to that reported in other studies. In terms. of 
overall performance, the mean success rate for any of the 
groups was less than 74%. The mean correct response for the 
two nonschooled groups in the age bracket of 6-12 years was 
78%, which is identical to the performance level of Grade 
4-6 students in Ticul, Mexico (Sharp et al., 1979), and 
higher than the 68% success rate for Grade 4-6 Ghanaian 
students (Fobih, 1979). The mean performance level of the 
nonschooled subjects was similar to that obtained with Grade 
4-6 sample of Sierra Leone and Canada (Bickersteth, 1979), 
and higher than that observed by Luria (1976) with the 
illiterate adults in Central Asia. 

The variability in performance of nonschooled children 
was also lower than that obtained by Fobih, and Bickersteth, 
which indicates the level of consistency of the present 
sample of subjects in responding to verbal- logical problems. 
On the basis of this evidence, one should be cautious’ in 
making generalizations about the performance characteristics 
of nonschooled subjects. On the other hand, future research 
should focus on what possible experiential variable is 
likely to account for the performance level of the present 
nonschooled subjects. The data support a between-culture 
variation in syllogistic performance, which follows’ from 


Luria’s (1976) conception that processes of cognition are to 
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a large extent shaped by socio-historical experiences. 

All the subjects in the present sample were asked to 
justify their answers. In most cases, the answers were very 
shomt and @pnecise averba immexplanatiomsgr andaemtiteswasminot 
possible to mark them as either ‘theoretic’, or ‘empiric’ , 
using the criterion of Scribner (1977). The difficulties in 
distinguishing between a ‘theoretic’ and ‘empiric’ response 
have been discussed in the ‘review of literature’ section. 
It should be mentioned that in a previous study (Sharp et 
al., 1979), the percentage of theoretic justifications was 
closely linked with the percentage of correct answers. The 
rank order properties of the seven groups studied by Sharp 
et al. (1979) which varied in age and educational experience 
remained invariant, when judged on the basis of either 
percentage of correct answers or theoretic justifications; 
there was a maximum difference of five points for any group 
studied. In the light of this evidence, one could argue that 
nothing more would have been learned about the rank order 
properties! offithesativerignoups tin wihe cpresentastudy by 
applying a theoretic-empiric dichotomy on the recall 
pEotecals# 

Several example responses from previous’ investigations 
indicated that some of the illiterate and nonschooled 
subjects refused to answer the problem, as its content was 
not congruent with their practical world Knowledge. For 
example, in response to ‘snow and color of the _ bears’ 


problem, illiterate subjects refused to draw any inference 
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as they were acquainted neither with such unfamiliar places 
nor with the bears present there. In some cases, they 
brought in their personal world knowledge to completely 
alter the contents of the major and minor premises, which 
resulted in an incorrect solution. None of the subjects in 
the present sample refused to answer a problem. However, for 
some subjects in the present study, their past experiences 
dictated the answers, but not to the extent that the major 
or minor premise was completely altered to fit into their 
empirical world Knowledge. 

Summary: In summary, the data supported a developmental 
trend but failed to register a significant influence of 
schooling on syllogistic reasoning performance, which has 
been regarded as a system of ‘theoretical thinking’, and a 
fundamental process in cognition. Secondly, the results 
indicated that generalizations concerning poorer performance 
of nonschooled subjects should be made with caution, as 
their performance characteristics are not universally found 
across all cultures. Thirdly, it was demonstrated that 
school experience may not always be helpful in = solving 
certain Kinds of syllogisms, especially those where the 
problem contents are contrary to the Knowledge-base acquired 
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Relationship between Simul taneous-Success ive Processing 
and Concrete Operational Skills 

The raw scores on two simultaneous and two successive 
tests of 125 subjects who took Piagetian tasks (25 subjects 
in each group) were submitted to a principal components 
analysis. The varimax loadings on the simultaneous’ and 
successive factors were used to calculate the factor scores 
for each subject. These two factor scores were then 
correlated with six Piagetian tests. A similar procedure was 
also used to analyze the data for the three nonschooled 
groups. These correlations are given in Table 25. The six 
Piagetian skills correlated more highly with the 
simultaneous factor scores than with successive. The results 
indicated that simu] taneous rather than successive 
processing was involved in solving Piagetian tasks at the 
concrete operational level. 

On the basis of the -factor scores, -afvdouble 
median-split procedure was used to divide subjects into four 
groups: high simul taneous-high successive, high 
simul taneous- low successive, low simul taneous-high 
successive, and low simultaneous-low successive. Those who 
scored above the median were considered high in the 
respective modes of processing, whereas those who scored 
below the median were considered to be low in the respective 
modes. The division of the subjects into four groups was 
carried out on the entire sample and also on the nonschooled 


subjects separately. The means and the standard deviations 
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Table 25 


Intercorrelations of Simultaneous and Successive 
Factor Scores with Piagetian Tests 


Cons. Cons. rans.  Irans Cala ae Gl ence 
Length Mass (Concr) (Verbal) (Pict) (Verbal) 


Entire Sample (N = 125) 


Simultaneous .334 OU 320 se mola e250 
Successive its 040 5056 “053 .078 F216 
Nonschooled Sample (N = 75) 


Simultaneous .283 .295 269 SRTES) 145 .034 
Successive = YAS -. 148 ES =P ant POoS = 025 
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Means and SDs of Four Groups on Piagetian Tasks 


Groups 
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Table 26 
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of these four groups on the six Piagetian tests are 
presented in Table 26. Since the medians of the aE are 
samp le-dependent Statistics, one could have used the 
random-mode | analyses of variance We examine the 
relationship of coding processes with Piagetian variables. 
It should be pointed out that in most cases the interaction 
terms were very low, and therefore, the results of the 
random-model analyses of variance would be essentially 
similar to that reported in Table 27. The presence of 
significant interactions with the absence of main effects 
(verbal class inclusion for the entire sample), and with the 
presence of a strong main effect (Conservation of Mass for 
the nonschooled sample) provide situations where the results 
would also have been similar to that reported in Table 27, 
if the random-model analyses” of Once would have been 
used. 

The purpose of the study was to examine if preference 
for the simultaneous or successive mode of processing 
inf luences per formance on concrete operational tasks. 
Accordingly, 2 (simultaneous) X 2 (successive) fixed-model 
analyses of variance were performed, and the results are 
shown in Tables 27. 

As may be seen from Table 27, no significant influence 
of successive processing was obtained for any of _ the 
concrete operational tasks. Except for the two verbal forms 
(Class Inclusion and Transitivity), the main effects of 


simultaneous processing were consistently significant for 
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Table 27 
A Summary of 'F’ Statistics Showing the Effects of 


Simultaneous and Successive Processing 
on Piagetian Tasks 
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all the Piagetian tasks. The analyses, based on the entire 
sample, showed a_e significant effect of simultaneous 
processing on the verbal form of transitivity. According to 
Piagetian theory, a nonverbal mode of presentation is 
recommended for assessing concrete operational skills. In 
view of the fact that only the main effects of simultaneous, 
and not successive processing were significant for all the 
four nonverbal tasks, the results indicate an involvement of 
simultaneous processing in solving tasks at the concrete 
operational level. 

The means of the high simultaneous-low successive group 
were consistently higher for all the Piagetian tests 
compared to that of low simultaneous-high successive group. 
An examination of the table of means suggests that those who 
were low in both coding processes were better in two 
conservation tasks and verbal transitivity than those who 
were low in simultaneous but high in successive. For the 
analyses done on the entire’ sample, the per formance 
superiority of the low simultaneous-low successive group was 
also maintained for the two forms of class inclusion’ task: 
Therefore, successive processing, instead of becoming 
facilitatory in its effect, may in some cases become a 
liability, while solving Piagetian concrete operational 
tasks. 

As may be seen from Table 27, the interaction of 
simultaneous and successive processing was significant for 


the Conservation of Mass in the nonschooled group. This is 
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attributed to the super ior performance of the low 
simultaneous - low successive group over the low 
simultaneous-high successive group (F1,71 = 13.68, p<.01). 
The results, once again, support the view that a predominant 
preference for the use of simultaneous over successive 
processing may be advantageous in acquiring the concrete 
operational concepts. However, it was only for the verbal 
form of Class Inclusion that involvement of both the 
processes was essential. 

For the verbal form of transitivity, where the subject 
was asked the questions of the form, "Mr. X is taller than 
New YeaMnerecedseta kberaithanaMr.P Z6gwhoatis «tadiler ,xtvor Zr, 
a significant involvement of simultaneous processing was 
found. Questions of this type have been used by several 
researchers as a measure OF: syllogistic reasoning 
(Sternberg, 1980; Heemsbergen, 1980). The Transitivity task 
is similar to a Syllogistic Reasoning task in the sense that 
both require subjects to draw a correct inference on the 
basis of verbal-logical relations contained in the problem. 
The present study also used syllogistic reasoning problems, 
the results of which are reported in the next section. It 
was found that the involvement of simultaneous processing 
was essential for solving both verbal transitivity and 
syllogistic reasoning problems. The relationship of 
simultaneous synthesis with performance on tasks that are 
purely verbal in form carries a significant implication for 


the simultaneous-successive model of Das, Kirby, & Jarman 
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(1979). Although, simultaneous processing is quasi-spatial 
in nature, and is assessed by tasks that are nonverbal’ in 
form, as a cognitive process, it underlies the competence in 
both verbal and nonverbal domains of human behavior. 

The findings of the present study are in accordance 
with earlier research (Cummins & Das, 1978; Mwamwenda, 1981) 
in that simultaneous processors have an apparent advantage 
over successive processors in solving concrete operational 
tasks. Similarly, Carlson and Weid] (1977) found support for 
viewing concrete operational tasks as instances where 
simultaneous processing was required. 

The processes underlying Piagetian tasks have been 
recommended for study by several authors (Flavell, 1977; 
hhayver eoecoklyer aniS7SieWinere 19:80) . geBasicoartonsahl the 
concrete operational tasks is the children’s ability to 
integrate information from several sources in order to 
arrive at a correct judgment, and the manner of this 
integration seems to be compatible with the characteristics 
of simultaneous and not successive processing. The central 
notion in concrete operations appears to be reversibility, 
which is a logical-spatial concept like simultaneous 
synthesis. 

tn Stranspinvity thiaw correct yaso lution) 41seautained iby 
creating a spatial representation of the elements’ to be 
compared. It involves an internalization of the concept of 
the relational properties among objects. The same object at 


the same time can be smaller’ than some and larger than 
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others. The child must be able to realize that in 
asymmetrical relations, each object must be simultaneously 
understood in the light of both direct and inverse 
relational operations (Flavell, 1963). In other words, one 
must be able to perceive that every object has more than one 
ralationship with others. The ability to coordinate 
information from several sources and to make the system 
totally surveyable at any given point in time is a 
characteristic of simultaneous processing. 

Simultaneous processing also assumes an important role 
in the acquisition of the conservation concept. In achieving 
the conservation concept, the child must recognize that the 
transformation changes the objects on two dimensions 
simultaneously and should be able to coordinate the 
dimensions such that variations in one are simultaneously 
ordered with variations in another (Silverman & Rose, i982). 
The characteristics of basic thought processes’ such as 
decentering, reversibility, and compensation, which are 
involved in conservation performance are congruent with that 
of simultaneous processing. 

Similarly, in achieving class inclusion concept, the 
relation between all and some must be grasped; the child 
should be able to think of the parts as discrete from the 
whole, and simultaneously think of the whole itself (Piaget, 
1954). The understanding of the part-whole relations is 
essential for the development of class inclusion concept. 


Simultaneous processing is thus involved in class inclusion 
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performance as the child is engaged in a process of 
discerning classes from two points of view: one as classes 
in their own right, and the second as members of a 
superordinate class. 

While simultaneous processing is closely linked with 
concrete operational skills, successive processing may 
some t imes become a liability. A successive processor, like a 
preoperational subject, tends to link actions or perceptual 
states in a step-wise or sequential fashion without 
displaying a simultaneous and all-encompassing purview of 
all the perceptual states. 

One might argue that the development of simultaneous 
processing is an age-related phenomenon as is performance on 
Piagetian tasks. Since many of the subjects who were labeled 
as high-simultaneous processors on the basis of the 
doub le-median split analysis were from the upper 
age-bracket, they performed better on Piagetian tasks. The 
argument would probably be incorrect because in the case of 
successive processing, many high successive processors also 
came from the upper age-bracket. But successive processing, 
unlike simultaneous, was not associated with performance on 
Piagetian tasks. As the results show, both coding processes 
appear to improve as_ chronological age increases, but 
simultaneous processing alone is related to performance’ on 
concrete operational tasks. 

Summary: In summary, the results indicated that simultaneous 


processing provides an appropriate strategy for solving 
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concrete operational tasks, while successive processing may 
in some instances become a liability. However, it is not 
clear how simultaneous processing is specifically used at 
the time of solving Piagetian tasks; there remains a need to 
study the exact relationship between the two. The importance 
of the present study lies in its attempt to understand which 
process underlies concrete operational performance; but a 
different sort of experiment should be designed to specify 


how simultaneous processing is utilized. 


Relationship of Simultaneous-Successive Processing with 
Ciustering, Serial Short-Term Recall, and Syllogistic 
Reason ing 

The raw scores of two simultaneous and two successive 
tests of 125 subjects, who took the the Clustering in Free 
Recall, Sserial@= Shorpt=lerm = Recalts Tand* * thes sy llogqistic 
Reasoning Tests were submitted to a principal components 
analysis. The varimax loadings on the two factors were used 
to calculate the simultaneous and successive factor scores 
for each subject. A double median split procedure similar to 
that described in the previous section was’ followed _ for 
dividing subjects into four groups. This division of the 
subjects into four groups was carried out on the entire 
sample and also on the nonschooled sample separately. The 
means and the standard deviations of these four groups are 
presented in Table 28, and the results of the two way 


fixed-model analyses of variance are reported in Table 29. 
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Because the medians of the groups are sample-dependent 
statistics, one could have used the random-model analyses of 
variance to analyze the data. Since, the interaction terms 
were very low for all the analyses, the results would have 
been essentially similar to those reported in Table 29. 

As may be seen in Table 29, neither the main effects of 
simultaneous and successive processing nor their interaction 
was significant for the clustering index obtained before the 
verbal cuing was done. However, both the processes 
facilititated clustering in the recall output following 
verbal cuing by the experimenter. As may be recalled, the 
fourth trial in the clustering test was verbally cued at 
both presentation and recall. The subjects were told. the 
four category labels at the time of presentation, and were 
also reminded at the time of recall. The results obtained 
with the entire sample demonstrated significant effects of 
simultaneous and successive processing for the clustering 
index obtained in the fourth trial. For the nonschooled 
sample the interaction between both the processes were 
Significant. 

The results indicate that neither simultaneous’ nor 
successive processing was involved in subjects’ spontaneous 
clustering of the recall output. But those subjects with a 
preference for either mode of processing could effectively 
utilize the experimenter’s cue towards increasing clustering 
in their recall output. The involvement of simultaneous and 


successive processes in clustering as a result of verbal 
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serial Short-Term Recall and Syllogistic Reasoning Tests 
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Table 29 
A Summary of 'F’ Statistics Showing the 


Effects of Simultaneous and Successive Processing on 
Clustering, Serial Short-Term Recall and Syllogistic Reasoning 
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cuing was further supported by a significant interaction of 
both the processes for the nonschooled sample. 

The «serial short-term. recall measure showed an 
inconsistent relationship with the two coding processes. The 
results obtained from the entire sample’ indicated no 
significant effects of simultaneous and successive 
processing or their interaction. However, in the nonschooled 
sample, only the main effect of simultaneous processing was 
significant, thus suggesting that the high simultaneous 
processors were better in their overall recall of picture 
locations in comparison to the low simultaneous’ processors. 
It may be seen from Table 29 that the 'F’ values associated 
Whthestne emainmeet FeqksenoT mesdinulitancous: “and successive 
processing for the entire sample reached significance at .12 
level, thus indicating that both the coding processes were 
involved to a certain extent in serial short-term recall of 
locations. On the other hand, in the nonschooled sample, the 
simultaneous processing was responsible for the performance 
on the serial short-term recall task. This might have been 
due to the fact the nonschooled children were very poorer in 
successive processing and, therefore, could not effectively 
utilize successive processing in ae task, that can be 
approached either in a simultaneous or in a_= successive 
fashion. However, this inconsistency in the pattern of 
results does not permit a precise understanding of the 
relationships between coding processes and serial short-term 
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The results for the Syllogistic Reasoning Test were 
clearcut. «For the @entire Sgroup!)as®ewell’ as Sifor Mthe 
nonschooled subjects, only the main effects of simultaneous 
processing was significant, thus suggesting its importance 
for solving verbal logical problems. The manner in which 
syllogistic reasoning tasks are solved seems to be 
compatible with the characteristics of simultaneous 
processing. In solving verbal-logical reasoning tasks, the 
subject encodes the linguistic information of the problem 
into a mental representation, which is then followed by an 
attempt to draw’ inferences from this representation 
(Falmagne, 1975). Thus, the first stage involves’ the 
encoding of the problem premises, and the second one 
consists of applying a mental operation on the encoded 
rterpmationsvEvVanse!@19729@ sror® al icorrect solution, the 
encoding of the linguistic information involves” an 
internalization of the fact that the premises belong 
together, not as separate entities which are independent of 
each other. The subject is required to examine not only’ the 
premises, but also the relationships that exist among them 
in order to draw a correct inference. Hence, the syllogistic 
reasoning task demands relational thinking which is also a 
characteristic of simultaneous processing. In view of _ the 
fact that simultaneous processing provides an appropriate 
strategy for solving syllogistic problems, simultaneous 
processors have an apparent advantage over those who prefer 


successive processing in solving verbal-logical problems. 


ta “TS 


— : ; , : : ; 
| aan ane oT 
g7aw teal palneesan sindteet a 
of! “oF es {how es quotp | arFdae) athe oni 


= 


: ’ 
pcos 
svodinegtiumia 7% etostie nten- ant vir; 5 barter 
ssosftequt zit ontiaspoue aunt -ieor Pine? caw 
fatfaw oof seterem aril amel carn isotgo? (ede intvhabcaneen 
al at 2maea bevloz ots Nes) gainesker sidatgohive 

susenstiunl2 9 zdiferostze764> . sf) atttw efdabieqned 
at! .afege? onlinocesan [ecipel -isdsew privisa ‘nf opnteneoose es 
nefcSag- ect Yo netisemeta? ottelagnil eh? esboonseisetaia. 
ns we beawollo? sect? et rdgirw we) 1 s?rsegenget (einen y 6 eoink 
1ollsingszsiqe .~ 274) ‘MoN> eeoretethh: wand oF odenests 
sit <eavievet eget2 feti?,- ett, .ewdt beter pongem! 63) 
anc bemoe2 sti &%s .deetma xq matdeqwqg ed? fo galbosns ” 


- 


bshowrs sii ro othmegs faftem = geiyiqgs< To atatenoa. - 
aft «6 robtuioa Iness0o 8 463 eter lanev3) noftsmaictat= 
Me savloval anti awiote si talhuenh ap pai boone: 
gneled iaszifm en, sf! _fati jon SAR Fo nol tssthenieiat 
% IpgGtiedsbot ats wsrriuvesi it tns: atarstes as ton "SAtepot 
wit vino lop srrmses of berttyoan ef Ieeidea orit -~ediondanne 
men? grads Tohis fet? aqinanot teber sat owi4  fud | 
sitatgol lye oli. sons  goneneini Joeqto 6 ae 
s éelis et Ashtw onl dnivl (snot tefer spriemab eed 
oy to wetv nf pnisassoiq a to of 
Stafhiqeres m6 2ebt vor: ‘pHbesszong, Sar 1 
avasres lui cans Taare, otfeipol Tyas tnivice 
Teton orlw eadrlt revo sosihaves Ine 

anetdote Teohgei-tsdhov entvies mi 


184 


The findings of the present study, however, did not 
support Bickersteth and Das’s (1981) observation that both 
coding processes are essential for solving syllogisms. They 
had pointed out that although both coding processes may be 
used for solving syllogisms, preference for one process or 
another may be largely determined by the characteristics of 
the sample. The success rate of the present sample in 
syllogistic reasoning was higher compared to that of 
children used in their study. It might be argued that at an 
advanced level of operation, the subjects might have relied 
heavily on simultaneous processing for solving syllogisms. 
Summary: In summary, it was demonstrated that neither 
simultaneous nor successive processing was involved in 
exhibiting spontaneous clustering. However, when the 
category names were made explicit, subjects with a 
preference for either mode of processing tended to show 
increased clustering in their recall output. Secondly, both 
coding processes showed an uncertain relationship with 
serialseshort-term srecallytof toca Bionse Rinalhy. ‘the 
performance on the syllogistic reasoning task was to a large 


extent facilitated by simultaneous processing. 
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IVeamSTUBY TWO 
A Rationale for the Study 

This study proposed to investigate the effects of 
nonschooled literacy on the nature and pattern of coding and 
planning processes. In addition, the per formance 
characteristics of literate and illiterate adults on tasks 
that tap some memory and problem solving skills were ‘also 
examined. 

The coding and planning processes for this study derive 
their connotations from the information-integration model of 
Das, Kirby and Jarman (1975, 1979). The reasons for adopting 
this approach for the study of cognition have been discussed 
earlier. Since elementary forms of reading and writing 
experiences are highy related to simultaneous and successive 
processing, it was of interest to examine the role of 
literacy in developing these processes. Would the literates 
be superior to illiterates in one Kind of processing or 
another? 

The differences between the developmental perspective 
and the practice perspective in terms of the claims’ they 
make for cognitive consequences of literacy have’ been 
discussed in the review of literature. Following arguments 
in favour of a developmental perspective (Greenfield, 1972; 
Olson, 1977 a,b), it can be claimed that written language is 
associated with improved logical competence and abstracting 
abilties which have widespread intellectual consequences. At 


least the exposure to alphabetic script and the school-based 
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written texts provides one of the impor tant reasons 
explaining why schooled children perform better on cognitive 
tasks. Since literates are also exposed to the beneficial 
effects of written texts, would the same pattern of 
differences emerge in the comparison of literates and 
illiterates? Certain cognitive tasks which are shown to be 
sensitive to the effects of schooling were also included in 
the test battery. The tasks that were included in this study 
were Syllogistic Reasoning, Clustering in Free Recall and 

Serial Short-Term Recall of Locations. Each task measures a 

specific cognitive ability in its own way. These have’ been 

described in Study One. 
In summary, the objectives of this study were: 

1. To examine the influence of literacy training on the 
development of coding and planning processes within the 
theoretical framework of the information-integration 
model developed by Das, Kirby, and Jarman (1975, 1979). 

2. To determine the role of literacy in developing certain 
cognitive skills as tapped by Syllogistic Reasoning, 
Clustering in Free Recall, and Serial Short-Term Recal] 
of Locations Tests. 

Major Hypotheses 

Hypothesis 1 

Literate adults are expected to be better in 
successive and simultaneous processing than illiterate 
adults, while no such differences are expected with 


regard to performance on ‘planning’ tasks. 
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Hypothesis 2 
Scribner and Cole (1981) suggest that nonschooled 
literacy does not promote logical reasoning, 
abstracting, and generalizing abilities. It is expected 
that literates and illiterates in this study would not 
differ in their performance on tasks measuring skills 
related to verbal-=logical reasoning, memor y and 
retrieval strategies. 
Samp le 
The sample consisted of 20 literate and 20 illiterate 
adubisegnethemlocalhityseotmAngua, Wandiaty.Both aduaiit Sgroups 
came from the same villages and were homogeneous in terms of 
sharing the pattern of their community experience. The 
literates had undergone a 10-month period of literacy 
training in their respective villages. | 
Recently, the Ministry of Education and Social Welfare 
of India has undertaken the task of educating illiterate 
adults through a National Adult Education Programme, which 
has been implemented in different parts of India since 1978. 
The program aims at educating illiterate adults to read and 
write in their regional language. The teaching and _ learning 
conditions in literacy centers are not like a formal school 
setting. Attempts are made to make learning experiences 
relevant to the living and working conditions of people. 
Through literacy training, adults are taught a variety of 
skills including child-care, family planning, agriculture, 


and such other things which are of practical benefit in 
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their life situations. 

The State Resource Center for Adult Education in Angul, 
Orissa has taken a project area consisting of 30 Adult 
Education Centers; 20 are exclusively for men and 7 are 
exclusively for women. The total population in the project 
area iS approximately 12000 out of which approximately 5500 
are illiterates. A portion of the illiterate population in 
this area attend these 30 resource centers. The main 
occupation of these people is land cultivation. 

The sample for this study was drawn from five male 
Adult Education Centers in this locality. The mean age of 
the literate and illiterate groups were 19.25 and 22 years 
respectively. The literate subjects were able to read and 
write at a very elementary level, but their comprehension 
skill was very low. 

Tests 

All the literate and nonliterate adults were tested on 
the simul taneous-successive-planning battery. The Word 
Reading Test was given to the literate adults only. For’ the 
Figure Copying and Trail-Making tasks, the adult versions of 
the tests were used. These tests have been described in 
detail in Study One. 

In addition, all the subjects were given the’ following 
three tests: Category Clustering in Free Recall, Serial 
Short-Term Recall of Locations, and Syllogistic Reasoning. 
These tests, their administration, and scoring procedures 


have been described in Study One. However, there were slight 
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changes in the test for Category Clustering in Free Recall. 
Instead? off 716" cards; T20lecands with “four categories of 
pictures were used. 
Procedure 

The procedure was essentially similar to that described 
in Study One. All the tests were administered individually, 
and in the order described in Study One. The subjects were 
tested in their respective villages in their native 
language, Oriya. They were provided with financial 
reinforcements (half of their daily wages) in order to 
obtain their cooperation for the testing. 
Results and Discussion 

This chapter has been organized into four sections. The 
first section deals with the simultaneous, successive and 
planning battery. The next three sections examine the 
performance of the adult literates and illiterates in 
Cllisterlingmim sbree  sRecall;. Serial Short-Term? *Recall’ of 
Locations, and Syllogistic Reasoning Tests. Attempts are 
made to relate the performance levels of the adults in these 
tests to those of the schooled and nonschooled children, 
which were described in Study One. A brief discussion of the 
findings is also presented in each section. 

S imu] taneous-Successive-Planning Battery 

The means, standard deviations and the results of the 
analyses of variance comparing the performance of _ the 
literate and illiterate adults are presented in Table 30. 


The intercorrelations among the various cognitive variables 
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Table 30 


Means, Standard Deviations and 'F’ Statistics of 
Simultaneous, Successive and Planning Tasks for 
the Literates and I1]literates 


Groups 
Variables 
Literates Illiterates 
(N=20) (N=20) 
Figure Copying Mean 1622.0 13290 
SD 3.54 4.48 
Memory for Designs Mean 31805 Zoo 0 
SD pad 4.86 
Digit Span Mean 4.40 4.10 
SD .49 .54 
Auditory Serial Mean 29.95 24.40 
Recal] SD T2410 Teall 
Visual Search Mean Buea a) aie 
SD Are 1ar0 
Color Naming Mean 74.80 83935 
SD 28.45 hei, ie 
Trail Making Mean 51 oss) Gaon! 
(Cards: Form A) SD (mig 91 
Trail Making Mean 7.42 1236 
(Cards: Form B) SD i . 66 
Trail Making Mean 8.00 
(Number: Form A) SD eich 
Trail Making Mean 8.84 
(Number: Form B) SD 1.94 
Word Reading Mean AZ2195 
SD 18.42 
*PHEST. OS 
*k Dp < .01 
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and the factor structure of the simultaneous, successive and 
planning battery are presented in Tables 31, and 32 
respectively. 

The mean Word Reading scores of the literate adults 
(mean=43.15) is comparable to that of the Grade 2 children 
(mean=44.86). The analyses of variance revealed that for 
both the simultaneous tests (Figure Copying, Memory For 
Designs), the literate adults were better than their 
illiterate counterparts. The results indicated a significant 
difference between the literates and illiterates in one of 
the successive tasks, Auditory Serial Recall, in favor of 
the former. For Color Naming, Visual Search, and Form A of 
trav "Making cards), no Significant differences were 
observed between the two groups. 

The correlations presented in Table 31 were submitted 
to a principal components analysis with the Color Naming 
Test excluded from the battery. The factors having eigen 
values greater than 1 were rotated to the varimax criterion. 
ppemvabimax  loadingssotrihesestests age reponted in Table 
32. The second and the third factors corresponded closely to 
the pattern established in previous research (Das, Kirby, & 
Jarman, 1975, 1979), and were, thus, labeled simultaneous 
and successive factors respectively. Although the number of 
subjects (N = 40) was small, it was gratifying to see that 
the factor analysis confirmed the previous results. The 
first factor which was defined by the Visual Search, and the 


two forms of the Trail Making Test conforms closely to a 


ret 


ee 
(ees 
bes avieedoow2 .2uoens!luira sit to oui au7se ‘ana bas 7 
Sé  bne € zefdsT ni betneeety Sie yieited autansteg 7 
.vievilosqee. 
.s 


: 7 j 
stivhbe ets eh!!! al! Jo astec2 pnibesl GaeW. msem sect 


mwetide > esbed adt to tei oc? efdatsqneo ef (él ebsnsemi~ 
“od fed) belesver sansinsy 7o esavliane aft .(38.ARengeq)) 


1" (ont patyae squp'=) glee? euoenellumie art diod 
ait nant afied s1ew a2tivbn sie seftf srt ,fengi2zeG = 
- , 
datiiagte patcolorn? eifuess of! .e}7egreinmos sisrettitt 
'o sho of eatecohillicvgne eSigasit! sad mpewied sonerstiih. 
vi ni .! |) @o8R (efaée yrtclibud ,ahee? evizesooue en 


= io 
SA bre ,dotéec suger) .primsl tole 494 rem10t oft? 


stew 0 2@sonstettib tosottinpti= of ,(ebafp)  ontvsh)) bias? 
aco) owf ef} ssewted Dev1esee 

2sJirmiuve =e 79w TE sicés? ni balnseasta enéeieiewco serif in 
ms AOrcld eat filiiw 2° evi ech, 2icssawe faqiont 1¢ 5 o>) 
tagia pntve ghotos r vistisd sn? mott bebuloxe feel 
Morweirsa .emicsyv srt. oF betsior. stew +” ramen 1938970 esata 
afeet nf helhicqe. eis eles! ecedk tH- synfuel Kemi By SAT) © 
Oo) yfezols bsbnoges 70s e1cfsas? brift and Ome ‘Gnooea iia Se 
& .vaerez ,es0) do wases1 eyolvsia mr bertetidsicea pasignase . 
aucene?lumtz osiede! , aiurtt engw bis ,( Beet ave! 4 
100 nedtun ons rhwoniia .yleviloasqee+ ateiost éileentela ae 
fartd age OF pReiytiisyg aew 11. , (Lome ae ae) =H) ‘2 
ont. .a@tivesy eiyaivates sei baat ine @layiens 
BAT bne ,foteeé (sue) Serit yo benitso 2sw datriw . 


, : 
8 Of Yeeols asrietnes tesT oniem that eat 


- » 


Table 31 


192 


Intercorrelations of Simultaneous-Successive-Planning 
Battery and Color Naming Test 


Variables 
Figure 
Copying (FC) 


Memory For 
Designs (MFD) 
Digit 

Span (DS) 


Auditory Serial 
Recall) (ASR) 


Color 
Naming (CN) 


Visual 
Search (VS) 


Trail Making 
Cards: A (TMA) 


Trail Making 
Cards: B (TMB) 


for the Adult Sample (N 
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Principal Components Analysis with Varimax Rotation of 


Simul taneous-Successive-Planning Battery 


Variables 


OZ 


Factors 


ii 
920 


102 


Figure Copying ; 


Memory For Designs 
Digit Span 

Auditory Serial Recall 
Visual Search 


Trail Making 
(Cards: Form A) 


Trail Making 
(Cards: Form B) 


% of Total Variance 
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planning factor established in previous research (Ashman, 
1978). However, the naming of this factor as ‘planning’ is 
to some extent complicated by the fact that the Color Naming 
Test, when it was included in the test battery, had a high 
loading on this factor. 

In a previous research with Grade 8 Canadian children, 
Ashman (1978) was able to demonstrate the emergence of three 
independent factors called simultaneous, successive, and 
planning. The planning factor in Ashman’s study was mainly 
defined by the Visual Search, and Trail Making Tests. The 
Spibatininges factoner ine this tes tudy was not completely 
independent of the Color Naming Test, which has_ been 
regarded as defining a ‘speed’ factor in previous research 
(pase Kirby® G@evarman, e1975?sKirbyhelS76eedarman, 1975). 
But, in order for the Color Naming Test to be uncorrelated 
with ‘planning’, the naming of the colors’ needs to be 
spontaneous and automatic. This criterion was not met by the 
samp le in this study. In addition, the educational 
experience of this sample was not comparable stoe that of 
Ashman’s. Since planning is a higher’ form of cognitive 
activity, its emergence as a separate independent entity 
from a lower level skill such as color naming would only be 
possible with some amount of educational experience. 

The emergence of two independent coding processes Known 
as simultaneous and successive syntheses was clearcut. 
Multivariate analyses of variance was employed to analyze 


the performance of the literate and illiterate adults on the 
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two simultaneous and the two succesive tasks. The results 
revealed that the adult literates were superior to 
itaittepates ansboth? simultaneous ( F26387=084959 px<t001) [er and 
SHeCeSSsn VeEpeocessi nga’ 2ee7=Casnense05 )% 

Both adult groups came from the same villages, and 
homogeneous sociodemographic background, and were also 
homogeneous in terms of sharing the patterns of community 
experience. Thus, the superiority of the literates could be 
to a great extent attributed to their t0-month literacy 
training. The literacy training involved reading and writing 
experiences at a very elementary level. The skills involved 
in writing letters involve visual analysis of letter 
patterns and the subsequent reproduction of those patterns. 
ihesceeskivsise forme’, thes essentta l= scharacteristacss-of the 
simu] taneous coding process. Fol lowing the Inet) aa 
acquisition of printing and recognizing alphabets, the 
letters are arranged successively to form words, and_ the 
word elements are put in a sequence to construct sentences. 
The reader at this stage is engaged in a successive mode of 
thinking, which develops gradually through extended practice 
of word and sentence construction. AS a result, elementary 
forms of reading and writing manifest themselves in the form 
of an improvement in simultaneous and successive coding 
processes. 

It would be instructive to compare the performance of 
the literate and the illiterate adults with that of schooled 


and nonschooled children in Study One. The comparison would 
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further specify the role of age and educational experience 
on the development of the two coding processes. In terms of 
the reading and writing skill and the period of literacy 
training, the literates were comaparable to the 6-8 year old 
children (Grade 2). As may be recalled, the literate adults 
and Grade 2 children were reading words at an equal level of 
competence as found in the Word Reading Test. 

The means of the children and adult groups on 
simultaneous and successive tests are plotted in Figure 4. 
For both the successive tasks, the performance of the 
literate adults was comparable to that of the 6-8 year old 
schooled children (Grade 2). The mean scores of the 
20-year-old literate adults and 6-8 year old_ schooled 
children were 4.10, and 4.36 for Digit Span, and 29.95 and 
28.60 for the Auditory Serial Recall respectively. The 22 
year old illiterates were similar’ to the 10-12 year old 
nonschooled children, but both these groups were inferior to 
Grade 2 children. The results indicate the impact of one 
year of reading and writing experiences on _ successive 
processing, which otherwise does not develop when children 
do not attend school. 

On the other hand, the picture with simultaneous 
processing is clearly different. In the Figure Copying Test, 
the illiterates (mean=13.90) perform at a level comparable 
to that of 10-12 year old schooled (Grade 5) children 
(mean=13.86) , and the Jiterates still do better 


(mean=16.70). For the Memory for Designs Test, the 
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on simultaneous (Figure Copying and Memory 
for Designs) and Successive (Digit Span and 
Auditory Serial Recall) Tasks. 
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performance level of the literate adults (mean=31.05), and 
HOed 2s.eyear) Molde mschooleds!achitidren (mean=32.36) are 
comparable, with the illiterate adults (mean=23.60) being 
Clearly at a disadvantage. But unlike that observed with 
successive tests, both the adult groups are superior to 6-8 
year old schooled (Grade 2) and 10-12 year old nonschooled 
children in simultaneous processing. 

Although, both coding processes seem to develop as a 
Function of age and educational experience, the development 
of successive processing appears to be largely determined by 
schooling. The reading and writing experiences at a very 
elementary level greatly enhance successive processing. This 
speculation is further supported by the correlation (r=.36) 
of Word Reading score with Digit Span, which is a marker 
test of successive processing. In this regard the findings 
are consistent with the view of earlier researchers (Cummins 
& Das, 1978) that successive processing is related to 
reading skills at an elementary level. 

Summary: In summary, it was demonstrated that the emergence 
of simultaneous and successive syntheses as two independent 
coding processes was clear for tnis samp 1é whereas’ there 
was partial support for the exsistence of a factor called 
‘planning’. Secondly, literacy experience was found to 
favorably influence the development of both the coding 
processes. Finally, although age and educational experience 
contributed towards the development of both forms’ of 


syntheses, the role of education on successive mode of 
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thinking was relatively more important; this finding is 


consistent with the results obtained in Study One. 


Clustering in Free Recall 

Bousfield’s (1953) Ratio of Repetition (RR) index as a 
measure of clustering was used for scoring the recall] 
protocols. The rationale for using RR index has been given 
in Study One. The mean clustering scores of the literate and 
illiterate adults before and after verbal cuing are reported 
in Table 33. A 2 (literates vs. illiterates) X 2 (repeated 
measures before and after verbal cuing) analysis of variance 
was employed to analyze the data. The summary results of 
this analysis are presented in Table 34. 

As may be seen from Table 34, neither the group’ or 
verbal cuing effect nor their interaction was significant. 
The results support the view that literates were not 
different from illiterates in demonstrating spontaneous 
clustering, and that clustering did not improve in either 
group as a result of verbal cuing. The literacy training did 
not significantly improve subjects’ ability to utilize 
experimenter’s cues for making use of the classification 
scheme selected by the experimenter. In this respect, the 
findings are consistent with those reported by Cole, Gay, 
Glick, and Sharp (1971) on Kepple subjects in Liberia. 
Summary: Although, the overall clustering of the adults was 
superior to that of schooled and nonschooled groups used in 


Study One, the adults, like nonschooled children, could not 
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Table 33 


Group Means and Standard Deviations of Clustering 
Scores Before and After Verbal Cuing 
(N = 20 in each group) 
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Before Verbal Cuing After Verbal Cuing 
(3rd Trial) (4th Trial) 
Groups 
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Table 34 


Summary of Analysis of Variance 
of Clustering in Free Recall 


Source df MS F 
Between Subjects 39 
Group (A) 1 .041 1.39 
Subj w grp 38 029 
Within Subjects 40 
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effectively utilize the verbal cues’ to improve semantic 
organization in their recall. The results suggest that at 
least 4 to 5 years of schooling experience is required to 
follow the category names provided by the experimenter for 


enhancing clustering in the recall output. 


Serial Short-Term Recall of Locations 

The means and standard deviations of the literate and 
illiterate adults for the total recall, as well as for the 
primacy, middle-positions, and recency recall are presented 
in Table 35. The mean recency recall was higher in 
comparison to the primacy, and the middle-positions recall, 
and in this sense, the data conform closely to the pattern 
established in previous research (Wagner, 1974, 1978). 

The analysis of variance revealed a significant group 
difference in the overall and middle-positions recall in 
favor of the literate adults (Table 35). Of special interest 
to the study were the group differences in primacy and 
recency recall, which were not found to be significant. The 
primacy and the recency recall have been regarded as 
measures of control processes and short-term store in memory 
respectively (Atkinson & Shiffrin, 1968; Wagner, 1978). In 
view of an absence of group differences in these two 
measures, it may be concluded that a 10-month period of 
elementary literacy training does not significantly 
influence either the structural or the control processes in 


memory such as rehearsal. 
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Table 35 


Group Means (proportion correct) and Standard 
Deviations of Serial 


Total 
Recall] 
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The primacy effect is closely linked to verbally 
mediated rehearsal strategies (Flavell, 1970; Hagen, 1971), 
which obviously does not develop as a result of reading and 
writing experiences at an elementary level. Both primacy and 
recency effects were observed by Wagner (1978) in Morocco as 
a Function of at least 6 years of formal schooling 
experience. In light of this evidence, one would not expect 
a significant improvement in these two measures in favor of 
the literate adults. 

However, the data did not support Wagner's view that 
“control processes appeared to be a function of age, but 
only when coupled with schooling" (p.1). Wagner made this 
observation on the basis of the poor. performance of 
nonschooled adult groups in comparison to younger groups of 
schooled children in primacy recall. This statement may not 
be universally applicable to all cultures. In the present 
study, adult literates as well as illiterates demonstrated a 
slightly higher primacy recall compared to 10-12 year old 
schooled children, who had four years of formal educational 
experience. The data, therefore, support the view that age 
alone can be a potential variable in influencing primacy 
recall. Since, rehearsal strategies are closely linked to 
primacy recall, it is suggested that such strategies can 
develop as a function of age in certain cultures. The 
contribution of the specific cultural experiences is further 
supported by the fact that the present literate sample with 


only a 10-month period of literacy training were similar’ in 
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their overall recall performance to a comparable age group 
of Moroccan adults with 11 years of formal schooling 
experience. 
Summary: In summary, a 10-month period of literacy training 
did not significantly improve the spontaneous application of 
the remembering strategies such as rehearsal, and in this 
regard, the findings were consistent with that of previous 
researches. It was demonstrated that recency recall, which 
is a measure of primary memor y remained relatively 
unaffected by age. On the other hand, some degree of 
improvement in primacy recall occurred as a function of age 
only, even when it was not coupled with formal schooling 
experience. 
Syllogistic Reasoning 

The means, standard deviations and the ‘F’ values 
associated with group differences for the total as well as 
seven different types of syllogisms are presented in Table 
36. No significant differences were observed between the 
literate and the illiterate adults in any category or for 
the total number’ of syllogisms solved. The results do not 
Il Vawanveumsi Oni taecanteach hectenot mali teracys straining on 
subjects’ ability to solve verbal-logical problems. In this 
respect, the findings are not consistent with those of Luria 
(1971), who observed a marked improvement in syllogistic 
reasoning performance as a result of minimal literacy 


training. 
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The data also did not support the view that 
‘preliterates’ or ‘traditional’ people are poorer in logical 
processes as manifested by their inability to solve 
verbal- logical problems. This view was espoused by previous 
investigators on the basis of a number of research carried 
out in African societies (Cole, Gay, Glick, & Sharp, 1971; 
Scribner, 1977) , in Mexico (Sharp, Cole, & Lave, 1979), and 
in Central Asia (Luria, 1976). They suggested that schooling 
is an impor tant variable positively inf luencing 
verbal-logical processes, and that at least three to _ four 
years of formal educational experience is necessary for 
solving syllogistic problems. However, in the present 
sample, both literate and illiterate adults were performing 
at a level of competence that is comparable to that of Grade 
4-6 Mexican or Liberian students (Sharp, Cole, & Lave, 1979; 
Cole, Gay, Glick, & Sharp, 1971). Both the groups were able 
to solve on the average 11 out of 14 problems with a mean 
success rate of 80%, which is slightly higher than the 75% 
success rate of Grade 4-6 children of Canada and Sierra 
leone (Bickersteth, 1981). 

On the basis of this evidence, it appears that the 
performance characteristics revealed by Russian peasants, or 
illiterate adults in African societies may not be 
universally applicable to all cultures. On the other’ hand, 
future research should attempt to understand the specific 
cultural experiences that contribute towards improved 


per formance of the present sample on verbal-logical tasks. 
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One proposal would be to examine the quantitative and 
qualitative aspects of verbal interactions that the adults 
in Indian ‘traditional’ communities engage in, as a part of 
their daily routine life. 

One might possibly argue that the problems used in the 
present study were relatively easy compared to those used by 
Sharp, Cole, and Lave (1979) in their Mexican research, and 
therefore, failed to discriminate the groups. It can be seen 
from Appendix I, that the nature and format of these items 
were very similar and in some cases identical to those used 
in previous investigations. 

The performance level of the literate and illiterate 
adult groups was similar to that of 10-12 year old schooled 
(Grade 5) and nonschooled children. The data further suggest 
thaterintethise cultures gefourl tyeans) erofatormaleeducationail 
experience did not significantly enhance the ability to 
solve verbal-logical problems. There was no prior Knowledge 
of how these subjects would ‘handle’ syllogistic problems. 
Thus, the items were chosen so as to be similar to those 
used by other researchers for purposes of comparability of 
the findings. The findings of this study suggest that a 
relatively difficult set of items should be used in future 
research in order to investigate the influence of schooling 
and maturation on verbal-logical processes. 

To what extent can performance on syllogistic reasoning 
tasks be taken as an evidence of logical reasoning? There is 


no evidence that the performance differences on syllogistic 
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problems is due to subjects’ ability to reason logically, 
but rather it may be due to their willingness to accept 
syllogisms as self-contained hypothetical problems’ from 
which inferences can be drawn. If nonschooled and illiterate 
subjects can willingly accept the problem as a 
self-contained logical unit, they would be expected to 
perform as well as their schooled and literate counterparts. 

several documented responses from previous research 
(Burwagre1971° wScriibhnensesi87#%:teColes Gay, (GlickseceSharp: 
1971) suggest that some illiterate adults in those studies 
were unwilling to regard the syllogistic task as a 
hypothetical problem. Instead, they appeared to evaluate the 
problem contents on the basis of their personal normative 
Knowledge, which in some cases led to the modification of 
the premises to be congruent with their past experiences. In 
some cases, the subjects refused to engage in a process of 
verbal-logical deduction, as the correct solution to the 
problems could not be reached on the basis of the subjects’ 
Knowledge of the world. For example, in response to a 
beoodempaiinethesfar north,peall’ bears “areorwhi tee ‘Novaya 
Zemyla is in the far north; what colors are the bears 
there?" , illiterate people refused to answer, as they were 
neither familiar with the place nor’ the bears. Similar 
patterns of responses to several syllogistic problems were 
also characteristic way of responding of the illiterate and 
nonschooled adults in Liberia, and Mexico. For some subjects 


in the present sample, their past experience dictated the 
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answers to some problems, but none of the subjects refused 
to answer a problem or brought in their past Knowledge to an 
extent that would modify the problem contents. 

All the subjects were asked to give justification for 
their answers. Because of the short nature of the verbal 
explanations, it was rather difficult to judge whether or 
not a subject was explicitly engaged in a verbal- logical 
deductive process in deriving the correct solution. 
Therefore, it was not possible to mark all the responses as 
either ‘theoretic’ or ‘empiric’, using the classification 


scheme of Scribner (1977). There were a few responses which 


could readily be judged as ‘theoretic’, but most of the 
responses did not conform clearly to this 
‘theoretic-empiric’ dichotomy. The difficulties in 


distinguishing between a ‘theoretic’, and ‘empiric’ response 


/ 


have been discussed in the ‘review of literature’ section. 
Since, verbal-logical performace seems to be regarded 
as a fundamental process of cognition (Luria, 1971), there 
is no reason to expect a significant difference in this 
basic cognitive skill as a result of a 10-month period of 
literacy training. On _ the other hand, the contribution of 
specific cultural experiences may seem to be important for 
the development of verbal-logical skill as cultures differ 
in the way they ‘modify’ or ‘amplify’ the basic processes of 


cognition. The findings of this study supported these two 


views. 
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Summary: In summary, it was demonstrated that 
literacy training did not improve the ability 


process of verbal- logical reasoning as 


performance on syllogistic reasoning problems. 


data did not support the view that the poorer 


/ 


illiterates’ on verbal-logical problems 


phenomenon. 
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V. GENERAL DISCUSSION 

A General Summary 

The research began with the objective of evaluating the 
course and rate of cognitive development as a_ function of 
schooling and literacy as separate experiences, within the 
cultural context of Orissa, a South Eastern province in 
India. The locale of the study was Angul, where it was 
possible to find schooled and nonschooled children and 
literate and illiterate adults from a relatively homogeneous 
sociodemographic background. There were no linguistic and 
cultural barriers between the subjects and the 
investigators, as the latter shared a part of the subjects’ 
culture, customs, rituals, and conventions. The test 
materials and situations were made as_ familiar to. the 
subjects as possible. In addition, unlike some previous 
research, the study adopted a process-oriented approach and 
attempted to study the cognitive consequences of schooling 
and literacy within the theoretical framework of the 
information-integration model proposed by Das et al., 
(1979). The tests used in the present study fell into three 
categories: (1) tasks related to the simultaneous-successive 
information processing model, (2) concrete operational tasks 
within the context of Piagetian theory, (3) tasks related to 
memory, retrieval strategies, and problem solving. 

The preceeding sections were primarily concerned with 
the data and statistical analyses. Therefore, corresponding 


to each of the hypotheses stated previously, the salient 
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experimental findings are briefly reported. 


Study One: 


he, 


The performance on Piagetian concrete operational tasks 
improved as a function of age; neither the main effects 
of schooling nor its interaction with age was 
significant for any of the Piagetian tasks. 

In accordance with the information-integration model of 
Das et al. (1979), simultaenous and successive syntheses 
emerged as two independently defined coding processes 
for both schooled and nonschooled groups. The emergence 
of a factor called ‘planning’ was partially 
substantiated only for the 10-12 year old schooled 
(Grade 5) children. 

Unlike Piagetian concrete operational] skamialse 
simultaneous and successive processes improved as a 
fune tron eorambothm agese@and educational experience; 
schooling had greater impact on successive as compared 
to simultaneous processing. 

Neither schooling nor age was associated with 
spontaneous clustering of the recall output. However, 
when the stimulus list was partially structured by 
providing the category names as_ cues for retrieval, 
recall output tended to show increased clustering as a 
function of both age and educational experience. 

In amemory task, the recall of the items at the end of 
the list (recency recall) remained invariant with age or 


schooling experience, while the recall of the beginning 
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items in the list (primacy recall) improved slightly as 
a function of age , and not of schooling. 

6. Responses to  verbal- logical problems showed a 
significant developmental trend, but failed to register 
the influence of schooling. 

7. Simultaneous’ processing was involved in solving 
Piagetian concrete operational tasks, while successive 
processing was shown to be a liability in some instances 

All the findings reported above supported the 
previously stated hypotheses except those concerning the 
bOltemian  scheolingteon iprimacyeerecailty andiverbail- logical 
performance. Although, it was hypothesized that both age and 
schooling would improve primacy recall and responses to 
verbal-logical problems, these two measures were’ influenced 
by age and not by schooling. 

The performance on verbal-logical problems appeared _ to 
be facilitated by simultaneous and not successive 
processing. Neither simultaneous nor successive processing 
was involved in exhibiting spontaneous clustering in the 
recall output. But when the category names were made 
explicit, the subjects with a preference for either mode of 
processing tended to show increased clustering in_ their 
recall output. The relationship of the two coding processes 
with the serial short-term recall performance was very 
uncertain. 

Study Two: 


1. Both simultaneous and successive processing improved as 
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a function of elementary forms of literacy experience. 

2. No significant influence of literacy training was 
observed on clustering, primacy and recency recall, and 
verbal- logical performance. 

The findings from Study Two were essentially in 
agreement with the hypotheses stated previously. 

Effects of Schooling 

The significant influence of schooling was only noticed 
on the two information-processing modes, and also on the 
effective utilization of the*categorical»s:information of a 
stimulus array, when it was partially structured for the 
subjects by providing category names explicitly. Neither the 
influence of schooling nor its interaction with age was 
Significant for any of the concrete operational, memory, and 
problem solving tasks used in the present study. Therefore, 
the findings raise serious questions concerning the concept 
of generalized cognitive structures that are produced as a 
result of 2 to 5 years of formal educational experience. A 
similar observation was made by Stevenson et al. (1978) on 
the basis of their research in Peru, which was, of course, 
confined to examining the cognitive consequences of only one 
year of schooling. 

As expected, the superiority of schooled over 
nonschooled children was quite clearly marked for’ both 
coding processes. Through successive years of formal 
schooling experience, the differences between the schooled 


and nonschooled groups became increasingly wider in favor of 
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the former. The correlational data suggested that the two 
coding processes became progressively differentiated as a 
function of educational experience. successive processing 
appeared to develop much faster in childen who attended 
school. 

The pattern of improvement in simul taneous and 
successive processing can be explained as_ follows. In 
schools, children learn the alpahabet, and learn to write 
letters and words. The skills required for writing letters 
involve analyses of the letter patterns, and subsequent 
reproduction of these patterns. One important aspect of the 
letter-writing skill is the child’s simultaneous grasp of 
the structural components of the letters, which through 
extended practice imparted in school improves gradually. A 
hanwunes ine this “skill results = “in confusion, which 7s 
noticed, for example, in English language when a child 
confuses between the letters ‘b’ and ‘d’, or ‘p’ and ‘q’, or 
between the numbers ‘6’ and ‘9’. Gradually the child learns 
to connect letters to form meaningful words, words to form 
sentences, and then uses senténces to construct = small 
paragraphs to embed a stream of thought in a temporal order. 
Ehusmetokiowing the “imitral Ss acquisition of printing = tand 
recognizing alphabets, the skill mostly in demand is 
decoding which requires successive processing (Cummins & 
Das, 1977). The skill involved in arranging word elements in 
a sequence to construct sentences is also characteristic of 


successive processing, which develops as a child is engaged 
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in school in an elaborate and extended practice of word and 
sentence construction (Das, Cummins, Kirby, & Jarman, 1979). 
At this stage, the child also acquires deliberate 
remembering devices, and begins to develop awareness of 
normale! languistica’structureis=y am Sopportunity twhich) sis 
relatively lacking in the nonschooled child’s environment. 
SO successive processing develops much faster in schooled 
than in nonschooled children. Beyond the initial stage of 
reading, as the child becomes aware of the semantic as wel] 
as the syntactic aspects of sentences, and as comprehension 
is increasingly demanded of the child, relational analysis 
or simultaneous processing assumes an increasingly important 
role (Kirby & Das, 1978). Thus the development of 
simultaneous processing skills is facilitated by schooling 
as well. 

As mentioned earlier, the quality of teaching- learning 
conditions in the 14 schools sampled in this study were very 
poor. Rote learning as the technique of of teaching and 
mastering the contents of the curriculum was_ followed 
tenaciously by both teachers and pupils. The child’s role in 
the learning process was one of passivity and unquestionable 
acceptance of the teachers’ ideas, which left little 
flexibility for the transformation of the facts being 
taught. Neither the curriculum nor the teaching process made 
any provision Lor students to auto-regulate their 
experiences, to evaluate the utility of the learned 


material, and to construct a Knowledge-base’_ through 


TES Me 
bre Baow to sotfonsg t 
658! nemiehy & .yaarl antes 44 
sigredtieh aesfupos ozis bitra “ali os 
to e¢snevsws qolavsh of eniesd Sram 
zt doinw ifnutveqaa me ~- sitifouds sttetanriat 
sinamngiives 2 ‘bitda bs! corgrnen ert ni gotrtost- 
bslacdoz ni istes? foun eeoleveh gnlaasgom § ov eeosouaed 
jo )6©spete «fsitini srt baevsd ne yb) iia betoorddenon, 5 
ilow 2¢- i Instee 2q? Zorsewe “e4mcosd (Itt ert? as! ofa 
notederis.@nco 2s bre ,ceonéinge to efoenea aijosiaye sites 
steylans (snoitsion .bhine aft. to Sebnemsb wiqniseenabael 
leglaingne vionresetonr ns esses pn! eesoo10, avoens Mumbai: 
‘a Inemqafaveb odd gunf ” (Aver pap 98 cydtht)en eter 
oaffoorse yd bhegsit( tos? 2f.2!! ime gntagesorg eucsned (umbe 7 ; 
owas 
g9rnisél-saidoss? to. vii isup ad? seh ee Renetinem BA) tee = 
Vnev stew Ybus2 eins nt telqme2 clhomtiog @f eee at enof 
OAe .Qatfises! tc to . Supinriss? »sa? az gninnest: 
pewel fo? 26w  imyivoraaus ond. +o. 6etneinos ert. 
af 9foo 2'bl tra ofl .2htqua-bes esedoaad Hod yd vi - 
sfdsnoptasupau (has yiivizesq to eno eam 
sisat! Its). igtrw... 256bs “eantose? ana - 
eniec eiost en) Fo. Nati smriotansy) otal 
sbsm seeco7q pninosst 2a3° yori 
stars Stal upeT-Stis ‘ot esata 
tenigel sdf oto rite. pil 


a 


218 


empirical observation, which according to Piagetian theory 
are crucial for the development of concrete operational 
skills. Therefore, the schools failed to deve lop 
qualitatively distinct intellectual capabilities, which can 
be applied to solve a variety of intellectual tasks in a 
variety of content domains. It is therefore, suggested that 
future studies should refrain from studying the effects of 
schooling as a ‘packaged’ variable. Rather attempts should 
be made to relate the teaching-learning processes adopted in 
schools to performance on various intellectual tasks, as has 
been done in this” study. In addition, minimum levels of 
educational experience necessary for the emergence of 
various forms of cognitive skills should also be studied. 
One of the intriguing findings of the present study was 
the lack of schooling’s influence on syllogistic reasoning 
task, where the problem contents are more hypothetical and 
cannot be solved with recourse to real-world Knowledge. 
Previolsrstmiciiesmecoleneiea | smio/takburtaruto/6°faSharp et 
al., 1979) had shown that even low levels of education 
influence performance on this task. But the findings of the 
present study did not support the views of previous 
researchers. On the contary, both schooled and  nonschooled 
children were operating at a level that was higher than that 
of the comparable age groups of children used in previous 
studies. Thus it is suggested that poorer performance of 
nonschooled subjects on verbal-logical tasks is not uniform 


across all cultures. In view of this, future research should 


ors 


ipa: natiags?9 oF grisagoaen 
(enefinaeqe eFeianos to iF 
eolevds. of Sefte efoomss/ sam aE: 
aso ott ,eatitlideqes bouinellatab fankt 
& ni enan?t feviselfarmi to yisttav 6 .svfos)>o3->-betT 
fet! detseppus ,stetered: zi. i). gavin Geaetneo 
19 2306?%5 sf) priyoute mors ofse1ties Sluons rerburesemitun | 
biuore atarsils  wedish sider vsy ‘nspsAasg ' 7 28 onifoodse 
a? hslqsks 292252099 pridtsai -ortctonelr sat soafer oF nod 
259 26 ,eNesi IsbIlgelisin? auolrsey oo Sonmtiot isd O23) atoorioe 
‘a alevsl mumiciom ynottPhbe nl 8. vowte eth unt onob need 
ia «6sansp7ens art 701 \yrséescen sonelsgxes (anohieoube 
Salute sc-a2's olubde ati) mMe avi Tinges tO. ano? auorney 
a6w yblite Inages¢ S41 8q egntbett gnfuprrint az 10 endure >, J 
gritacess” >ticrasl lye no soreuiint | gnbf@edae to Hoss anit 
bra fgomstiaaved sioti-eh 22 Ta NES mehdoxq edi siedw Nest a 
mapas bl ieWweised oF setvoss4 peer hevioe bead on 
= gysde -aTe! ,sinus 91 ve) leo te eft) eetiutes 
‘nottsaylos to elavel wol neve tens worms bed 1 
sft to eprtan? tad? 30a -tas) arnt no. Senate 
euoiverq. to -ewatv sm) doegete Jom. Be: ants 
nsfoorisentin” bus bsfoortoe diod ene tees ett mG. 
Is? Ned réMpiA. 2ew dont Paver 1 78 goes ene 
auoive’g ot beeu nent trio: ivi 
1. sonsmmatieq "91909 Tadd: | 
weotiow  dJancel. oe rome 


: : 


7 


2 


aa 


focus on what possible experiential variable is likely to 
account for the performance level of the present nonschooled 
sample. One important area of investigation would be to 
examine the level and quality of verbal interactions’ that 
the children and adults in this society engage in as a part 
of their daily routine life. At the same time it is also 
suggested that a relatively “difficult set of syllogisms, 
poss iba yeinsthe format of ‘classicale sy liogisms § (ergy, = All 
men are mortal; all Kings are men, are all Kings mortal?) 
should be used to examine the generality of the present 
findings. The present data, however, supported the idea of a 
between-culture variation in SVINOOgTStIC reasoning 
performance, which follows’ from Luria’s (1976) conception 
that processes in cognition are to a large extent shaped by 
socio-historical experiences. 

Some researchers argue that it is not schooling, per 
Sens but Mit is "the quality of schooling which is important 
for increased performance on intellectual tasks. ier, 
comparisons are made between nonschooled children, and 
children in schools with improved standards of instruction, 
curriculum and educational faclities, a larger effect of 
education is, of course, expected. However, as the schools 
vary in quality of teaching- learning conditions, so do the 
sociodemographic characteristics of children who reach these 
institutions. Hence, it seems that the effect of better 
quality schooling would be confounded with many other 


factors that covary with it. The interpretation of the 
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ahgapwedl relation between the quality of schooling and the 
cognitive competence, then needs to be made in the context 
afiicovaryingmifactons extrinsic torschooling. Asefar gasethis 
research is concerned, schooling of even poor quality, which 
is the only type of schooling available in remote rural 
areas in this part of India, seems to accelerate two basic 
cognitive functions. These benefits of schooling are over 
and above those resulting through maturation and experiences 
available in the children’s milieu. The acquisition of 
concrete operational thought however, does not seem to 
profit from schooling. 

Effects of Age 

As predicted, and consistent with Piagetian theory, 
significant effects of age were obtained for all Piagetian 
tasks. No significant interaction of age and schooling was 
obtained for for any of the concrete operational skills. 
Considering the four nonverbal forms of Piagetian tasks, the 
order in which various concrete operational skills emerged 
was as follows: conservation of mass, transitivity, 
conservation of length and class inclusion. 

The coding processes improved as a function of age, but 
the developmental change in successive processing was much 
slower compared to that of simultaneous processing. Both in 
schooled and nonschooled samples, considered separately, 
older children performed at a significantly higher level 


compared to younger children. 
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A significant developmental trend was noticed in 
syllogistic reasoning and primacy recall, as well as in the 
clustering index obtained after verbal cuing. There were no 
age-related changes in spontaneous clustering, recency 
recall, and a general memory proficiency, as indicated by 
overall recall measure in serial short-term recall of 
locations. 

The overall findings with respect to age-related 
changes in cognitive skills indicate that the tasks used in 
the present study were developmentally sensitive. Unlike the 
findings of the prior studies, it was shown that age , even 
in the absence of schooling, might account for improved 
performance on memory and verbal-logical tasks, which tap 
some basic and fundamental aspects of cognition. There must 
be something in the culture, which is most likely to account 
for this outcome, and should be the subject of investigation 
in future research. 

Compar ing the Cognitive Consequences of Schooling and 
Literacy 

As discussed earlier, one of the important reasons as 
to why schooled children outperform’ their nonschoo led 
counterparts in the first few years of schooling is due to 
the former’s exposure to the beneficial effects of the 
printed text and written form of language. Therefore, two 
separate studies were designed to examine if the cognitive 
changes associated with school education would be observed 


as a consequence of nonschooled' literacy experiences. 
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several claims have been made in the past with regard to how 
literacy produces and promotes context-independent thinking, 
abstract, and logical reasoning that are characteristics of 
Higher arorder Sarormsigoteecogn’ tionaaurolklow tng hthisime) ine or 
reasoning, which has been labeled by Scribner and Cole 
(1981) as a ‘developmental persepctive’, one would expect 
that higher order cognitive processes would develop as a 
result of either school-based or nonschooled' Jiteracy 
experiences. In the present research, neither schooling nor 
literacy was associated with any improved forms of memory 
and logical reasoning. 

Scribner and Cole’s research on Vai literacy indicated 
several localized literacy-specific effects on some 
task-related skills. While these researchers admitted a 
generalized cognitive effect as a result of schooling 
experience, they suggested that such Kinds of changes in 
cognitive operations may not occur simply as ae result of 
nonschooled literacy. The present research supported their 
contentions with regard to cognitive consequences of 
literacy exaperiences, but not with respect’ to that of 
schooling. Literacy experience, within the context of the 
present study, was not associated with any generalized 
cognitive operations, as would be manifested in_ higher 
levels of performance on memory and problem solving tasks. 
The effects of schooling and literacy were essentially 
similar in that neither of the two promoted intellectual 


capabilities resembling higher order forms of thinking. 
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The agreement between the results of both the studies 
was substantial in othat both schooling and literacy 
experiences were impor tant for the deve lopment of 
simultaneous and successive processing. Both the coding 
processes appeared to improve as a function of literacy or 
schooling. An explanation in terms of how elementary forms 
of reading and writing experiences improve simultaneous’ and 
successive processing has been given earlier in this 
section. 

As may be recalled, the literate adults went through a 
10-month period of literacy training. As a result of this, 
they were able to write the alphabets, and read their text 
books, but their comprehension was at a low level. 
Therefore, it was not expected that they would outperform 
their illiterate counterparts on tasks that give indications 
about generalized cognitive mechanisms. The results 
confirmed the previously stated hypothesis. The present 
research failed to extend support for Luria’s observation 
thaveiG= t2emonthsmiotaeinmeracy Btrarninge can ibrangtesome 
important changes in solving syllogisms. Furthermore, it 
should be noted that both literate and illiterate adult 
groups in the present sample were performing at a relatively 
more competent level in the syllogistic reasoning’ task, 
compared to their counterparts used in previous studies. In 
view of this, future research may look for what experiential 
variables, besides literacy are most likely to account for 


the findings of the present as well as previous studies. 
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To summarize, the literacy training in Oriya, the 
native language of the subjects, did not produce any 
generalized cognitive effects. However, this outcome should 
only be interpreted within the limits of the present 
research, as the level of literacy experience investigated 
was very minimal. Future research should focus’ on the 
cognitive effects of advanced forms of MJliteracy. On _ the 
basis of the present results, it is difficult to speculate 
how advanced literacy practices would influence general 
cognitive skills. 

Simultaneous-Successive Factor Structure 

The previous studies (cited in Das et al., 1979) within 
the framework of the simul taneous-successive 
information-integration model tested schooled children only. 
Until the present study, it had remained unclear whether the 
independence of two coding processes was a function of 
schooling, or it followed the natural course of human 
cognitive deve lopment. [nt m@thes *present esitudy, "Sfactors 
identifiable as simultaneous and successive coding processes 
emerged for both schooled and nonschooled samples. Thus, the 
present findings clarified and extended the basic tenets of 
this model beyond populations on which the previous studies 
were based. 

The involvement of simultaneous processing in solving 
concrete operational and syllogistic reasoning tasks carries 
an important implication for the simultaneous-successive 


model. Although, simultaneous processing is quasi-spatial in 
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nature, and has so far been assessed by tasks that are 
purely nonverbal in form, its involvement in_ solving 
verbal-logical problems and verbal form of transitivity 
suggests that simultaneous processing underlies the 
competence in both verbal and nonverbal domains of human 
cognition. The model not only extends beyond a simplistic 
notion of verbal-nonverbal dichotomy in human cognitive 
development, but also permits an understanding of which 
processes are involved in solving various’ intellectual 
tasks, and therefore, provides an alternative theoretical 
framework in the field of individual difference research. 

The findings of the present study were consistent with 
those observed by Mwamwenda (1981), who used the Raven's 
Progressive Matrices and Figure Copying to measure 
simultaneous processing. In the present study simultaneous 
processing was indicated by Figure Copying and Memory for 
Designs. In spite of this, the agreement between the results 
of the two studies was substantial. The characteristics of 
the concrete operational processes such as_ decentering, 
reversibility, and compensation are congruent with that of 
simultaneous processing. Similarly in solving syllogistic 
reasoning problems, the subject uses simultaneous processing 
to perceive the relationships that exist among the premises 
in order to draw a correct inference. 

In spite of the relationship of simultaneous processing 
with concrete operations, it remains unclear how this coding 


process is specifically used by children while solving 
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Piagetian tasks. There remains a need to further specify the 
relationships between the two coding processes and the 
concrete operational skills. A different sort of experiment, 
perhaps in the form of experimentally inducing simultaneous 
processing should be attempted to see if any improvement 
occurs in solving concrete operational tasks. 

Suggestions for Future Research 

As the results were presented and discussed, a few 
suggestions were made with regard to possible future 
research directions in the area of schooling and cognition. 
Here an attempt is made to summarize them in order to 
project an integrated picture for the reader as well as to 
include some additional suggestions, which could not be 
presented, while evaluating the results within the context 
of some specific findings. 

In the area of schooling and cognition, the research up 
to date has been mostly correlationa| in nature. 
Interpretations have been made in terms’ of an apparent 
cause-and-effect relationship with schooling as the 
independent variable and task performance as _ dependent 
variable. This has been followed by speculations concerning 
schooling’s influence on cognition on a post-hoc basis. The 
outcome of this line of research has been definitely helpful 
in providing the finsa impor tanta siteps? sfortmiuture 
investigators. Considering the special problems of 
nonreplicability of cross-cultural studies, it is suggested 


that data should be obtained from a wide variety of cultural 
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settings and populations in order to test the generality of 
Findings obtained from a few studies. But a predominant 
preoccupation with massive data-gathering projects would not 
advance our understanding of how’ schooling brings about 
cognitive changes. 

There should be more process-oriented investigations, 
where it would be possible to examine which processes are 
developing as a function of formal education, and are 
associated with improved task per formance. The 
simultaneous-successive model adopted in the present study 
provides one such information-processing analysis of the 
effects of eschooling, Pand@rcamerbe ‘profi tablyeutill tzed Gin 
Evtuners tudiess 

Mostly, previous studies had followed a cross-sectional 
design to examine the influence of schooling. It is 
suggested that a mixture of cross-sectional and longitudinal 
designs, i.e., cross-sequential design may be followed by 
future investigators. 

As has been mentioned earlier, factors’ that are 
extrinsic to but covary with schooling should be given due 
attention, while considering the effects of schooling. 
Future research should examine the influence of schooling 
both in isolation and combination with that of the covarying 
factors. such as SES, sex, caste, urban-rural environment 
etc. In a developing country like India, these variables are 
highly correlated with schooling. Thus, comparing the task 


performance of schooled and nonschooled children, completely 
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disregarding the caste, sex and SES boundaries would only 
accentuate the problem of emlestian bias, consequent ly 
overestimating the influence of schooling. With due regard 
to these covarying factors it would be useful to investigate 
the influence of different types of formal and _ informal 
educational experiences on cognitive development. There 
should always be emphasis on understanding why particular 
types of learning experiences are associated with improved 
performance on some cognitive tasks and not on others. 

The specific aspects of the teaching- learning 
conditions adopted in schools can also be experimentally 
induced to examine if they are capable of producing changes 
similar to those observed in schools. Through a_ systematic 
investigation, one would be able to understand which 
experiential waren: in both school and nonschool settings 
are related to performance characteristics on _ various 
intellectual tasks. 

An additional area worthy of exploration is to examine 
if skills learned in schools generalize _ to impor tant 
nonschool settings. Corresponding to each of the test 
skills, the investigator may look for the instances in_ the 
Cay stCumesi ud tl OllSmOjmeDpCOp Cems ieduparii cular culture, 
where they utilize a skill closely linked with the one 
investigated in the experimental situation. One could ask 
the question, "Do schooled children maintain their 
SUDeRICMuLY mei nemcpp lying s thems stuUnctionaly test eeskills | in 
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wide-spread application of school-learned cognitive skills, 
the concept of a change in generalized cognitive structures 


as function of education would be called into question. 
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APPENDIX I 


Type of of 
Sy 1 logisms 
Familiar 1. 
Unfamiliar oF 
Arthicra | aby 


Contrary to ft: 


experience 


Conjunctive Q, 
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Syllogistic Reasoning Test 


Items 


Sugar cane grows in hot countries. 
india™ 1 smambot country. 
Does sugar cane grow there or not? 


If it is hot, streams dry up. 
It was hot last summer. 
Did the streams dry up or not? 


Wherever it snows, the color of the 
bears is white. 

It snows a lot in Soviet Union. 

What is the color of the bears there? 


If the weather gets very cold, 

rivers turn to ice. 

In Canada, it was very cold last year. 
Did the rivers turn to ice there or not? 


Those having wings can fly. 
If dogs would have wings, 
would they be able to fly or not? 


Those having legs can walk. 
If trees would have legs, 
would they be able to walk or not? 


If the horse is well fed, it cannot work well. 
Ramab Babu’s horse is well fed today. 
Can it work well today or not? 


Rice grows well, when it is very hot 
Next year, it will not be very hot. 
Will rice grow well next year or not? 


A dog and a horse always move together. 
The horse is moving in the jungle now. 
What is the dog doing? 


Hari and Bana always do things together. 
Hari is eating now. 
What is Bana doing? 
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Type of of Items 
Sy1logisms 


Disjunctive 11. If Rama drinks or Gopal drinks, their 
father gets angry. 
Today Rama is drinking, but Gopal is 
not drinking. 
Do you think, their father is angry? 


12. If Jadu or Madhu go to see an opera, 
I go to see an opera. 
Today, Jadu will go, but Madhu will not go. 
Do you think, I will go to see an opera? 


Implicative 13. So that Rama Babu might be able to carry 
rice from his village to the nearest town, 
he needs a cart and some bags. 

He has the bags, but does not have the cart. 
Can he carry his rice or not? 


14. So that I might be able to grow cotton, 
I need a high land, and weather needs 
to get hot. 

I have a piece of high land, but the 
weather is not hot this year. 
Can I grow cotton this year or not? 
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APPENDIX II 
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Table I 


A Summary of ‘'F’ Statistics from MANOVA Showing 
the Effects of Age (A) and Schooling (B) on 
Piagetian Tasks 


Source df Four Non- df MICE asa 
verbal Forms Tasks 

Age (A) 4 10.23** 6 7.54% 

Schooling (B) 4 <1 6 ei 

A XB 4 <1 <a} 


(6-8)Nsch vs (10-12)Nsch 
(6-8)Sch vs (10-12)Sch 
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APPENDIX III 


Table I] 


Intercorrelations among Six Cognitive 
Variables for 4-6 Nonschooled Children 


(Ne=5 50) 
Variables EG MF D DS ASR CN 
Figure 
Copying (FC) 
Memory For 
Designs (MFD) . 866 
Digit 
Span (DS) . 286 . 190 
Auditory Serial 
Recall) (ASR) 249 axe fon 
Color 
Naming (CN) eo C2 ae 0 Onn Seemed 
Visual 


Search (VS) =o 155 065. 42026 .400 
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Table III 


Intercorrelations among Six Cognitive 
Variables for 6-8 chiaaeee > Children 
= 50 


Variables EC MFD DS ASR 
Figure 

Copying (FC) 

Memory For 

Designs (MFD) alse: 

Da Oiut 
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Table IV 


Intercorrelations among Eight Cognitive 


Variables for 6-8 etal ate Children 
= jail) 


Variables EO MF D 
Figure 

Copying (FC) 

Memory For 

Designs (MFD) .700 

Digit 

Span (DS) . 186 A085 
Auditory Serial 

Recall) (ASR) AN . 156 
Word 

Reading (WR) .008 ale 
Color 
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Search (VS) = 0 .134 


Trail Making 
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Table V 


Intercorrelations among Seven Cognitive 
Variables for 10-12 Nonschooled Children 
(N = 50 unless otherwise specified) 


Variables EG MFD DS 
Figure 

Copying (FC) 

Memory For 

Designs (MFD) .803 

Dagit 

Spang Do» . 186 . 266 
Auditory Serial 

Recall) (ASR) Pou . 389 e/25 
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Table VI 


Principal Components Analysis with Varimax 
Rotation for the 10-12 year old schooled sample 


Variables 


Figure Copying 
Memory For Designs 
Digit Span 
Auditory Serial Recal] 
Word Reading 

Color Naming 

Visual Serach 

Trail Making (Cards) 
Trail Making (Number ) 
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